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^Ji» jl LI tC.-ial cl-.ajjlj aJ-i ^yj_/ ^L^aIS^Ajj j C^ljJtaj jT" j jjJj Aj Cy j 

• Uj jL ^U ^»*A«ftl ^.*«* jj J y a,w > C£)J^^*Uj japLp 4 jljjjl...5^alS^Aj J jl L JJ L' - i T * 
jY^- C- Ayo ^yl a aS""C-M il aJ^fcj CjIj ,_jLfcP (^Laj^^ J ^jAl^-JtjLj I jlS^L^iLi 
QjLjL- jJ .C—al aLS^J-lj j>S^liAj»- i$\jl iSjJJ L* y>rf>l-<' Aj w~~ " j J3 

. JJwiL AIypIoJ ^.i /? ' P Ay* ^ I ^LJ Ij **1^j aT lAjjlj 

:a_T^Ll- c-j^-ftl jl (ijjjL^Tjj Jj'i/j ,jj.l aj ^Lp- jjI 
jjj I tl»*»l (Y idjjji C*yJ jl la J eJ-i t ~^"L- jl vZ-PjyJ Aj C..<jI ( \ 

(V J 4*AXj11j AiiL J^»-J tlS^L- Jj U jj»- ^JjUJjp- Aj {Jjtj j jJ jLL Aj 

IJJ .C-yjI i al"^ ^ (^LjjL^ji Aj i^j 1 (^jJj 4j».**«b J jA+»S tj ^j t/^alj*! *1J 


1- Major elements 





j jjl jh. « ja ^jULi" I j^>[ls- Y * 


3 yr- (_£ j U^> Lk ^ 0> ^*» L-J(ICjP i N) lj jtjs'S' &*+* /*> I ^ f o wiJ^) L. l^C^, 

.wLJjL y Ij ^vI f** L» J »rUla^lj> jl j$ 


(jUy) ' I-JJ+A» pSj*aL? f-l-T 

JjL) |V^*«l->- 1 , i j£—~3 t j JJ jZj y aJ^Af- wLl AilS^yJ y**3 AS"" Aijif" jl*jSi 

w —jp .JAjLo-j j«s2 —^ ^yi lg wa (_£ly y* 0 L $P*XXJ* 

yyS Lp (jljiPAi JJ Aj ^5vO y}\^& ^jnfljn^iwa ^jL^jji (_5LftJy5" 

j iJJjLi Jjj^> jlfcLS ]z*jiy ytS" jL~j jly^ Aj aTJJ a Aj L axs^ 5"^iij jj 

y I L» .wLili Awb ^ySy I Aj cl->.-«■■' A?"^I Aj L 
Jjlj Aj Ij (J yO^>%^ jJ y { yly L J ) y*2^P ei^J P yS^ kL$5””L»- ^^alAJ jJ jJL>- 

L^l j -i ^ y.S’ jLj Jj y ji ijljy- py O UJlJ jjjli • ‘AiS'^y* J jdji_« y 
jLfcjl j2 o J— 1£> y \ ■wJLp! j iC^I y> I jl^f-l LfcJyS””w—..jf'y jJ y° y 2 ^. yx^LkP 
..c..^L^— *> ^-jpL^p yj I py^S* L °y*& l^TLi- aS^I ^j>-j aj ^y jl ijjL-si 
j yb 1 <. y i y*jt l^jj . ^ ■,■■1 5 'O^SjS"4^w^wi !JjjL» tAj^ilj L i—^ ,*a> ^.sLp 
L iysV^- ij\y* jl yi-j) ji y- Aj Lol |_ $jj ys yf[^ JjLw 

j Aiib iyrJ i JjIa^j b> CU>-L« l^I^j aS^ y j J y~ Aj l^j ( 

Lfc-SyS"A^kjS Ja^L>VJ> Aj j^\'*£■ y \ .wUjIj ^y>- J C5^L»- Jj jl-^La Aj AS^jjl L 

C..-»' -J Jjlj_* jj j tUJ >yj jb»-* OS^b“ L J (JyaA?v* Aj A>-jj 0 J'^ j 

ji .jj—i oL_j I i^Tb- L o\S i£\y Ljj t yyA* 

'■•xS'y* ^y>- Aj |»^-< J'y-j wUiLj jU-l ya-»y 

jp* 11^ twUiLj ^taji ji L^SLjj aT - ^ yl ^ ^ ^ 


1 - Minor elements 




oL£ jU A jy> ^ lii ^ Ji 


Vc—l 

S wi - -»l 4j oU5^ *x^ j ^ U ^Sw Lp 1 ^*jL (T 

^)j)« ^I j *&* (*“^**y^Lp ^^r 3 l>^^> j ^ jjLi 

wL-^ 5""jl ^ jlJufi o^La. r .*-iI .C—>1 415 J) j\ji 4^*-jj Jjj** 4j5no <jL»j y* jl 
jl oLai—j! j (y ^jtai L>- (^I^SUj) jl oLii^l t jlaLS^ 

fS ^pLp j yyS ji aj_j— j yp-(^I jp- ) yS L-~-* ^) ^jjyV j^Lai^S” 

jr_l I ^j^Lp Lai Oili ^J ^jp L^J J-« j^pLp i y^S* ijl^aa ( ^J>* ji .^1*^1 opj wj y&-* 

.C. _<1 sj_^j ^li oL^ji J yy^ 

jUbLf^ ^I jp Ol^f V-T 

^1 ji jlaLS”"wiij j> ^IJp ^pLp yj\j ip^-^O ®jLjj ^Lr kplp!>Ujl 

^.l-L-P j^-t- jJ» .C—I jljjy-^; lS L»P JijJjJs j «p~~pI jl o'jjjL^ 

j jia4_» J_jl jj ^u ^ I UP j~*zX£- J i jli SwX^P Aj flLi JP j j J Ij | jP«.* J jjpi*iJis>a 

®P$P Aj Ij j.*3 *>tj j ^jJb yP-P jP Ap- ^5" .i jjv J yAP jyLi l>- 

j^JpLa^P LPJj*pA,i AP y*>tj* jJ Jj L yP Lp A>*ya ^V^ —■~-5^L^l^ Lai iijli 

APwlj i L^J.^yP ^laLp ypLp j Aj oLS^ji ^yplpi- ^-PJP Jp Jj I ,J*9p 

y ....i_ i Jjj-a> j-. p ^ p j I L^JJ JjSvLp Jj-Ll^ jlIj ^rPJP yJa jil jalj^Lj iC—^1 

■ j'j J>> 


I i j }LiT 


jjj^ r-r -1 

j1_^ |_5 j~*~? ^ y y“ j^y-^ C j j j j~j L L? ALS , <b L^j oL«JUa>a 

y (j—» oL^iiL Aa C—~J jlaLS^wLi j JL»- ji j jljp“ L$U*L>y j-5 ^pp- j^l .C—<1 *c$£ 




QO- j < K'* ** J j 0 ^*^YY 


jjjjIO .C—i jljlj_» (aJIj) jJ j j a j{J ^ U ^ j' 1 -^ J 0—1 jiO 

o*A»l .0-1 L-l j_jjU- J °4^"(jSbuj j-> j I j «JJ j (Jjl—■ j! \J j*? 

j— a J— g' jjl A_S^I ^>- kO—I ej^j kUS^b Jj ojlj-Jk J_j—i>w« uJ jj j j j j_j 
jjjjiJ .jjtj jjp-j O^L— jj oLT oj Uol JjU Aj j*^"jljii-» A/ VjAdw 

Ja^j^L—* I Aj (JL»- ^kp jj _j iiid O j -a^ jLj Aj jL*Lj jl (JjL-d Ja—jJ 

k j jjj~i) »J-i r°‘* s ’ (ji\^ oj^p o_j— ^ ^jU-jl < _^wL -<^ j ^ jO I 

jjj jXJ J (^Ijlj jlfeLSb O -l jj\£ Ar«P jl Aj jl ^jL^J (jjl bljS" (j*—— Ud J j Aj~ $ 

£ij~“ kl—J !k-» *‘_f A t’OJJ f*? .wUlla^ std^S" _J Jj—^ kiiS"” jl-kL-J I8kl— ijj 

jl_jl^_» 0.klij— .j—« 8yd j—- ki&j Aj J Ail— ^ rOd A«ddjJ L» sl^—P sLS" 

k >-y J 8J b sLS”" J-i j 3>A9 (^Idldl jJ ikl5^L»- J J sLToLu-I .JjG UJJ 

sL-TjLJ jjj-a jlkU_j» jl jjj j~i *y?i -ki— j). <>j y^jj sLS" aS"*jj— 

j £&-* j **j~ ijyj* b c — 1 u^* j-> 

(^IaIp CjjI ojIjjI jl 

jlO -O-ili ^ ji lj IaajI 2 Odii* jjiAlS"" UU- (j^l a5"jj— 

kl-05" J a Jj j^5"O^P (^1* Aili ejt Jjl ^dljil tl-pli ojj jy ejldjl Ai j J? 

oV^ajiA aS^O-—I ^ijp 1 -*p^ST”AL» a>- jl .kiOiy^jk* ijpk^j jJ lj l$j I 

.JjkUk»jU j l A/ ikl^O>- j o' ija.->k— jj Aik^j _j i_ijlla<» kL-j ^bj 


>-j r-r-r 

JjU L)^j?* J taJja |vS^l~~i Ci^Li- j Oi ( JS^i—i ji>jk« (jiaUdi jj 

-J-IO k_Jki_?- Aj jjs _ $ j j^-_J .0—1 jl~* gjjlkLLa jl Lilp j^ j I i_J Jl>- 

o J > J 1 OJJj^d l5jIjJ Olyl ji £ Aj J>t^» J kUS^j- 4 sLS^jJ 




JJu 1 J *>J L ^J|| 45"*| ji OwUaP .J«£0 (.J«> 

y>w* jl&Lffjj> yi—» .JJSO^ r-j. J j JjiJ ^ jlj-a ^IaIS^L j (^jL) J 

J 0 wLi 0 LS" 4^ J^ij 4db*»o C~P ^ r 1 (ji 1 *5 "”lSI^JIj j (*~^* j I 4j 

J JJj I ^a—* O^i^# JLC’Lw^li Id I ^1 jj oLj C-»_jLiu 4 jwj jj 

JL*i J> ^Li ji * ^15" 3j^-J CJj y0 J.5 .JiS”"b> 

jL*L_T jl JJJ CjVj-A>c_s ll..J j>v^! _A OJ-2 jtp 1 j •* j J 

oLS*^I^Li j i-U-ij L> j A — 3 ^giS^ j^?*j ,JC***y j ^jJb ^ y~~£ 5 y^S*A j 

JjIai j3 Ij LjJ I Jj (jlfcisJjJ I y } ^l^LS"” ^-~2 y~*J. 

''i yju> jjj’Lilj ji’li* SiLii“>l jJj^S j *—J jIuJU .JjLj y^jLLs l^jjlo-j 

f£\ j-j j sJ_^ l?J^ i I l _ ff >L>Lo ^jJalijl Ul .C—*1 ^jiSS'^y>y jUL^”J-lj 

jl ^^I-U-J l?Ij-; jl ^^j-) jj 'J5”L3»- <o —> j^jjsl ^fwijsl jULS" 

.0-1 jU ijy> JZjj jL*^J (J^ljj 


-b r-r-r 

r 

l5jJ l — J Lv*' 0-^1 ^sLp jl 


j»^Lj aS~ o~«l j »-ujp Ul >C- » .J i_A a * ^T 

:j ^lr 4 LwJ y.j y j-i b l£ ^> 

j CjIa«3 -1 * — Y ^ o *^-$- \ 

.L^jLk^o y Iy jj> C-ajLLs - f j ,^y^L>- iaj>I jZ* ol^w 

jJ Ij iX<i—P j*/a*t i ,^T^ ZZS*j>- a L5 j^Ij jJ ^I^lj 4j ^y*\sj^ 

j-lj jjj-j wj>-^-* jL^L^j-^ •* -5^"^ ^j j* 




j jj 0^^ 


;wLmi jjki^->* 

( yj\ j jj 1 <^Ssjj 4j - T o j 0^*^'^j - ^ 

j (j^.) 4jl^ _ idjj^^o ^_a+*-& La <u L- - T" o ^ j Lp I y y—-• <_$ L^S^j j I oi U- 
j-^>-' Jv-a-j (jjLaaSCl A»«j^ j jji .6 j oj-i^y-o aJ^S”jy>- J a Jir* 

, jj^J^yJl yftlli L<U-U- ^^y^VJ iy ji 

>«i5"b>- Jl j^s- yjl jj L$jT ^l j\j> ijtj^ya j <o jLaLS"j^yLS"(_sLaJlJ 
j jjb jLj jIjJL* <0 yLL* j H Z m ji V j*. a^> .jlJjLLu 

• C—«t jLJ Jjj_* c5 ^—i (jly t s^ 3M . J - 5 fr*^, ijLajjS'” 

J (jiy‘^-~^H j' t'-iSws^ jJaLo (jLjS'U- ji yi>- JjU> I*-—Li, ( _ sr ~i 
jUL_5*jl v*» j aS"C—jI yji^i .J-jL^yji yil oLa y y^aiw 

^y j bj 4_jJl>- p*>jLi Aj C—il ySL«^ l Jj J-' L y- s aij J I ^yJ Lb Jajl^-1 Aj aT” l j^jL>- 

(jjl j yjLL« (_gljb aT jjlaj-i osL ^yLb j jyj i^L^S"”b>- jl y, jj* 2L <uJjlj jLi 

aaLiJo y j a> O—jlj^yji ^ysUa*! f*^jLi_ yl aS' j ;j .. ^ a JjlJ .JjL* j >—j I jj J^L^« ^, ^ Lo 

,Jyj ^yjyb I LaA-ijj Ax*jy 


r-y-r 

,jjb jy >-j jjSjfj t| »y -i T *'j) y.y~ » 

) j_a I jjA, j> _ '? r.C—<1 ^jlalo"”J jIjjl^j jUj jl 1 _ r ~>j Lip <jj jIjXo c■ a..at- jj 

oJ— p ja Li >■ j L»-j I I j-/i * ^ j-t a ~ c ’ 

jlj/j-a 1 CjUaS^j lSjLj- (jjLj jljj<4 <o ^yjLilo (_iisLi« i_5L^I>- jJ ~j a^- Jf\ .C—jI 

jljS«Li jjjji*jj jj Aj A?wj j a -}y J_jL»xjiL’ jLolS*oLTI L<11jjiv~a 

jL_a J-tfLj J_a- jj 1^5^ jJ-i j jj Cjjj^paj V j-paj I jj ^ ^j_t)Le- , jj jS^^J 




iC—-I e-Lai ouaLwi Ojjj 4 iSjj ^y-aS' ki5v-ik>- y ^IiLj (jiaL-a t^L$5"^L»- j-s o y.> 
^yaA J> y . ^ i S '. k.—~ ■ & -l— 1 La* t—a a yji _^l ^ '"’ * ‘ y 5 {£ J J ^ yA ^ 4j ^t - '^ lj 4^- I 

»a I j e-Lii eJo vi^-i^- ^jiab-a jj ^^—a j yS^vt j-<3Lp jl ki^j 

I L. L_— ^ _— ■ 4 .S'*"k-l—— I ^ (_^te jl J_jI 4j jj l j^j^bp -Lab k wI $ ^J 

y>\j^S- J> jaa.S' <\jT ^j-il (JjL>- 4 ( _ s jL>L»j ^t^ba- JJ jb j JboJ>-l 4i . C — -J ^r-eJ .Jfls 

.Jaili^ Ijlj Jj_aL J'S (J_)AA«ai *4»- (J^ b Jj_ 4 a J—O jaLaJ y y J> 4^iS"" 

^,*> J-sbuJ a jlujl jlaA 4 C—-jj ki5^L>- jj ^3 yZAf+S'j*o Up jt—a t—abJ j J.ab«jr 
k jl ^a 4 ^yiliLi (jisbka i^b^bL ^Ikip y^bp aS^L*- j I jl .C~J |»^» 1—5 y-a-i^ J~0 Lp 

Ji'-P c —’' 4 ^j-^»Lp /yj J^Lu ^ 4 IP 4j C^l iCwl oLf jLi jl 

^jp—« j ySs^A ii^jj Iji JaIj ^ C-*^ I ojLSI 

UkL> ^jlk^U Ll^i olijj^ j 0 Jj>- jl 

yl 

* ^A—m3 Ij 0 b*P J> ^ * ^> 5 " k—f*L k——k I yy y juj ajidiji {**’ * * 1 tf*k 

jJ k—Jd4»- jaJJdljidd jL J j*-—ili_ J J_J ^“J 4 C—-'I Jai yS<A“ k—ldi>- 

>_...J 4 d—4iI k—Jk4>- .JjLi ki^A I 4»- jl yyJ iyj Jbj 4 k4"lj; 

jS*Ji j CjI ^Jl j • — — j»a-A 4 j .4Lj ^j^aL-T iSJJJ y* — b \ —iJ 

k^jSbjd-i oLaj»_-i-d jl ls>I ii)j>4 ki^Lai- 4 ^1 jj> ^bp jj^jil t( ( _ s i—Jj$^Ui I) 

4Sb(dl jj"*J k_5^fldd ,»^jailLp jl ejLiLdl .JaiL) y3j> jj\y y j I j)Lw 

jl J a J>l J ( _ r iAli'lj kiTla^ kal—dl 1 j5laaa i JaiL a Jai a jlj jjAdAaaiJ i^J I 4 jU 

.kJAl^a jaa» (^U<ai ^J^jl-a- (_^LA4»apL| ^L j 





sjU ji CjUw}—j C-il^-T ( J^-i 

]a,Aj^j> oil y\j- <-£j .. u~ ...ft jLJI |*j_j j ji il_jj> j jl 

,«lAi J jl i^lA^iiU iUul b Ij i y- «Uj_)A ^ilj ^ -^'> 1 ^“ 

^ j_a jjixL; L)ljj ( _ f -* lj O^Vj~J iXlL Ji lSJ^T cyT ^1 

• ijjl Cwi4j ji 


(G^Ml JUd 




iJjjli 1^5^ A^a J Ifcajl b^S^La"- J-^ ^ jb-^S^L*- 

^(j^j 4ob»- i(^gjl £'y J-0 ij^J 5 ^ji*w t L y®b5 c^“Ji *j*- . *- ^ ' Ijt JjJjLa 

•0^ j J LSj^b. 

J l—O ^bL-; ^jisL—a j3 .Jjlj AiS"Lsl- OL*3 y&P- y (.Sibj jL**j 

i5^bj t‘AJj<i ti 5<* l »^""b>- j~m aS - *^Iajaj 1^3 j> I i (jljL) Oj_ji>j 

jljS^jiil —> 4^-j3 Y Y b ^ ^ j! *_i^l jjj j ^Laj c^jUu ^’bLj i^lApJW jj ,jjjIj 
J^lwfl Jj . O-* **' U y& j-* jl yj^i jLwj ulj I j+*XJ AA^i.3 y 1 aS~ ii xS' 

jlsb^» ji AjVba ^jb O y* ^ >— 1 yO y* y^p\x> J I y JcS" jL^aj ^—j C£""b»- ^ybLj 

O jj*0*J j*-® A-.Ipl aS”J r« r « » b V6 jjji (_glaJ jJ l(jAJ ^’blo 

J l — J "C'ljJ tAlS^I_>- ^L.A>vJj Jj 4Jjb^ abjS ^J jbj uliJji b jLSj 

t^ljj* j i—11 ^bbo aS”"L>- (j I jl .C -— I jJJ j jui l ^ , \x> ^I jj Aif"b*- y I (jiibui 



j ji ,jjlj-t>Up Ta 


*C^u^ jJ S-iS^Ls- ^1 J^l fewlijlj t—>jb Jp Lu« 4 j .-. |_£ 

.iy jj O j j*o i—ly&j# JsLwb jl yi-C^jL—J 

^Ij^b bcJjJ <_£l 'j' y&LS hAjLh —j jI . Ca* ^iLiLo ^aLo ^£u**^j 

ti-i- ' i. z — i . ,- fe ojj yJ <_£jU- ^ I .s1_jj» a 5~L>- j I jl. Ij iCS~L>- J 1 

y>LS"^l*4jjS"jl .C~ul j*-S^^I jLj JjblcB j-^ 0jj jy 4>i«; ji 

J>xS ' lS >o oji>-i .iy- l5^b*IbXj’I jJ Ij j*j J-j wUjU J?- LsWjd yljbd 

y>-^a\jy j e J jj ^Lls I ^ '-'-" Cuil ^^Sbu-s iJj jli jl^S jULT^I _y_j j 


£>L> yoiL <jl»4j ^ j ysy lS^- 5 j j li^L* y’b 1 j 1 ur^ 

i£j^ y^b-! J^^-* jd^ j-> b ur 1 ^' ybO 1 ,.?’ • JJ ' oJ - i 

wXjjl^^ C-iL j J jly jl Ij ^ UIjj C-jjkj 45*" ju«j ^jkU^ ^l^U- 

y b jl vl*klp ^JLpI 

jyOloi Jj ^rU- J 15 • b ^jj^ * JJ^ 3 ^ 4j C- y J 

y'A,y OljuJu .Cu-I jljjjs-^j ^U- ccw>l jl iC^Lc i^jjjL 

l5jj jd (jjyi-j y ^ jl j5b .> ^ly j '— 1 1 ^a la i.a y 4j iC-u-J ybbd y 

ld5^Li>- j»JU«uuir ^ jlp I J Jktfll id)ljiP4j ^>ljj> .Cu'I jl^j J^yi °b^ Jui J 

( Jb>K-b) 1>"J^ Oub^l^A iC^JuU L C^JuU JbLb C .- . ul . Cu-U l 0 J*2> 

.J_j'loJ^l A.t. ^ i jl_t Ij J iu-> I a!-uiJ4j ^Lfbd ^=b' . JJLulj “UsL Jlijl li 

U<CU-^ JJ y—j Jjis J^ jjl>» Jjli J>' I oLJ^J jj^jj jl k—* ijJ oi-Ui CjLj^j 

• j j Ij r i^bu^'y jji>i y.^y. ^tj? y 

CjIjL; lu -u— B O tuLJjljJJ-^*-1 Aii^-tiAua Jili (3^ jl ij'ljbd tjbUB j^ aS^ 

aTU- j i jl .JJjd ^lufl /I AiJl 4JJ J^_J^ | jLwM-J Jl J^ 8 Ji jjj>w* 




tJ'U- J—m 


T\ 


j* *S"- '—’jJ? j* 43 Jaulj-i ^vl Cju 

oL-s y*&>- to—I *u5" jL-— - rjljji *j ^ I :.j L >^S' L»- j 

j£0 il) l jl Lj^L*- jV I aS' i^j.sL< uU j~t3j>- aj 1a..ai.~j (jj.iL j \X?- L L^S^L*- 

<oj UL» (1*4—iL*1j) j jlski c>k y . *u5"^s kl—jl t^U «i— 
lS*^?O^' lji 1 J-)y 1 ^ kLjjl J-* b ^y^ka LS^Oaj (0 -Lit (^jLo ^ ^ 

^.UT^i-ijj. j L$J>^ ("jy ^jkx;! ^*J>P kj I jZ 0»J .0-1 o_>*j' pJ»b* 
.jjLo-J J^jLi oj-i j ^jy jl j L* 5, ^ 

/y*j (jjU&aaI I 4j j I j (jjl&sUJ t^VL 

.j>j> ^^ ^aa!I ^vj 4j ‘J_$L<»J JU^I ^ jkk i y**^ ^ko 

^*5"^aLS" - t^La^J^S^ a 5^C^-<1 ^Jia» ^1 j&Lo oJ-i ^»L>iji ol^Ll» j oUJUa^ 
jIjJ—* ^J 0-i ^ t^VL ojjb lj 

^LaLS*k>j^i I ^ 4j^*j /*; I .jcs\^-a (jUjl L^aaI \jt I jS J^j 

. 5 j^L o Ljki I c d>.^ I o wLJi ^ li jx» 1 jj j 1 Jau IJ Jo j^t ^a l! S* LS^ ‘Ckw o j lk5^ 

;JuL ^>3 ^iaA> j-i ^jkko 1 j iS^T ^ ^ja-^£> s—A> 

jlj^ ^ jl Igj 1 oJJ^ 1 J-^ 

. Jj ^ jkk I O yo 

J?Ljjl jj j ^ IH b <l^jo 1^0j (jlj^PAj 

jLww l^yLk ^1 L^kk?k jj cL^S^ljk Lku^i?j .CU-»I 

^dj— J J- 5 J (5^^- j' j'Xf 

j j! ou-.i ^^Ijl L ^S^L-< 4 j lj wU> 1 ^ 

JL-i JX> C-JjwUS^jl JJU .Sy+j C>JJZ> Lk» tJjL*^a Oj^piiCw^ ^£?lj! 

j o ^7 1 A>V *sd^> ->jl^ jl lJc-Lp' J -/iJ ^<j£'\^ m 




a- j ^jLLj fi ^ jj jUL? 


j °^j-^ L -*^lr^ ,j^^—i i, *-- w *— j ^ ^15^L>- j j ^ y?y* ^L^jLj^T j ^jj I ^ *y? j ^ I j 

j£ __ 

»rU>L« ^^.jiJ J J * 

Xs-* J 1 jlj-4 <&3\j jS' jS*j jtj J- 5 “->J-^ J (*^"'y^ li ,4 i^ ur-J J 

j—usijl Jjj-^" jj 1—«l (Ow) j-4 jj J-V j j *t/i 

^VL f r ‘u'i/ jj (L^jLi^") ^SO> I ^>_ji Oil; L t^L$5"”L^- 

Li^» lIm>^ \i£j> 1 j\ & (_5jLo I i— j I Jl L^jLj^^ 1 o y^^s* 

ftS* I y . c ~.. v J dia?^!>L« JjL i jLiS"”£jlj^ j l^i-li >»Lf"l?- jj I .-Ul*u3 y 

jl ,_r* J iij Jy^ 5 lijo! Jjt jjy j jyf- *£ j-> ^Ls- jiyij cS^.^ 

Jjlax« j Jj^jl^ (Sy *I tc~^t Jj>- 

jj^l jl iJUJjLilo i—i^je y> (jlsUii L il—j LL> jj ^iLLi ^; r * > ~ a J- 5 

j i-i y&\*» jj 05^1 j- jIj^s OjLila oUtf^a?- Jjj^> J J J yy _) 

JJ J yS Jjli ^S"~b’j ki5v /j-/>lj Jj J^J (jl*0 y jlS”” Aj l$J I [ jLS'\j aynj 

,C~J (JjJj+0 




' y ^ ji ^Va^Lj jl <_jl(it y^y> -V 

ij-^y*.. J lS jy> gjy e.iySj~Ju (j** l ^ ' £y_y .^Jj-»T tSJ)\j &cJbl ji 

J gjyj' l l J^ cS'-* < V“d i r^Ji-JiSjy* £j j> ■^-~-' 1 ‘Jjyf j^k* j> 

J iSibAJ J)\ i^*lllj ji ■-5L»j jljjLo JlJU^ .XjS ^i ^JijL OJli 

jl*U-S” JJjiJjiJ'u |tdT • -1® i J'J <LJ Ji ^lasUhljjT <C jj jT jljAa 

■^yjj^y 1 ^*Vui 1 usi^ v J 3 M' jdyfJ^ J Oi* <-S*^ j 3 eSypy'y j 3 


1- Sangre de Clmslo 






|°j4» J*»s 




oj l1...j' I z\y 2 yj &JjliUiU jJ ^o ^ 

^5* j\ i j - '— <jj ^jia—i 4_> 0**vJ j '^"~ 2 ‘. ^ ^ ‘^Sjj 

LgjJ .il . . J i—jji?(jlsL* “V ^laj ■ 'Jjjlj jy~y 

<^5'\j>- ^Ja*j i. y >.-. ; . ; ^^SjJjIj JJj ^ Jjjta jl^i y y> iJ^^a jj jl ^a*j j j 

j/y ^ J^.L* ‘■y j Otsto ^ -J^y. ■'~- d ' 1 ‘s? 

02 JjL Jj .c..„.<l yjil^S'U- (V^ J-5 ^ I jlalia (^ ^ ..i T b>- 4j La (_glo 

jj^‘ % ^ j' *\y <Jjy ^L>- Jt*jy. ti^l; 

jljJ_< ijr*^ L*l tC— jI ^ ^giLLl (J^L* J2 ^ I _jOU^> ^yy*ti 

^gl I jl_j_« ‘^S'jji ^oLLa ( _ s ^»- ojtj C5^L>- ^ ^ j?* 

j ^g&Lj- i 1 — J Vj-<a^-a (S')I\j 2 ^Svi^f- ^jIJj jjiaix ■O CS^L>- jj 

,c~wl <Sjjj*? 'y 



•SJl.*- j j» jULf 


ilyj Jlfli f- ^ 

• Ui^j—a lfl_jl tJj yi> Aji J>*_j A_S^Ajj_S~ jla—* IJ J>y>- jJJa <_y>A> J I 
(^JjJj*- ^S"j» CjL* 5^J j «jl ul5”y toLS^ 

j j^j4j i^5"”l>- cjIjj JLajl _) o^Li x ^ ^ >Ai tj* (_J^“^ 
^l^U- .jj^lt 4 -^is* Vr* j- 4 ' t>J J jUi?-L- 

1 ys yjjL>«ji>" i _»> I ijjlj _) a jjii ^S'l jZj> J a.3 jJii lJjjl.>J_p “-jt ^yA.. W J (jtai»-La jl aT 

I A_> . C~*al L5j^ J* 9 L**-2j J wljilla A*-a jj J U-ij aS""_ (j 1 

^jal ^3 (jL-Jl i (^1y ^L^ilj! ^JjLa L)Lfc*s«-L<i aS"* j jJu jU^ .Jij 

^jj>> JijLrf jj , — i y- j-5 zyry ) 1*1 yy £y* 

Aw J ^ly IJ i_J I } I y* 0(^ly (_y'W'^ >l ^ “^~dJ ‘^-«* J <S^j{ Jl^ 

(jLaIa«-l ** e^^w C5^J^j-9 J C—Sw ajlulil Aj Cwj.} jlws>-tu eLS* 

(_^La 4*-jiS*\> j31 }\y* -lils ■ w— I *-l£'\jj j >y i jL-il >£\j>_ ^^Xwi 

i_i _j o J-..1 Jj X_3 t. U’.. . «. > oLj y«j J jJ*j (_^ly i_. .jbmli (_£^Lw aS ""jJ 

■J3 £tj* (jLijJa-j O Jl 

jjjj jj I y »AiX«~A i$ x .. < >-jjj1 ^jjIlIp j^sUp ^(_ji I jIj-» 

^ULi' wb J—i J ^l_J—a J*0 ^ J al) jlj 1 ^iS^Ls“ 

4jJ^J Jl la a Jj’ lo_ ,-j .Jj C-jL LiS"l>- owul ouljlj^S^j (_$lao JjL».w j3 

0j uii^lsi- Jj JjM jlj^a J50 Aa Ij jlaLS^jU) ^Ijj' j-^jUp 

aj j»J L al^«-a CjL JI jlja j.i li(jjj^ -aUiS^a 

(Jjl !jJ I jl_J-a (*-4-a <L ^ S J -J >^LS^ ^ LS ^I*~a I Aj (yUA-a jjj_/*< t^ I jl^» 

ilS^Laa- jljlwUl_>- J-Jj (^jluj (^1 j_i (_$jj_ll _) ^j-j \jj- aS^ 0-»l 

.JjUw ^ ^ 




I jI^jo oU*TjJ f - V 

^■ y flciuS^Aj 3 4l*»- J J^is" j-3 ' aS"" 4 _^jL*j 

*rij JjJ ALu. jj aS" JJ £> iSLuijj, jL-J JvvLuft l C '.«! ^ y*> ^CalS"(_£J (^I^aj £ 

aJJl» ^yiL jjluJ ^y>Li aJ jl <0 aS""^j/sjUL* ojL-ijj-" jL ^ c—«l yujli.* 

jl yj> .J Jjjj^^y-J « S»U^Lj ^ j d i _ft aS""^ I A^-jUjl Aj ^ySs t .— ft I 4j j 

tL^.'.- jJ .JjjIj t*Cjl jj ^”La” <_yi I ojL° jj j y> wUjL» oIj.ua y.^ 

a*tJtA J*Aj jd> ^*1 jP jl j*PA j JIJy I ..t tln .ft ' , '■ , ~* w ^ 1 1 j J ^yi ! (_£J 

Lg_S”"Ls»- aXjftjjJ^-^U ^-U—a CjI—S^P L j ej^S"” ( J-*^ - | —J^JU (_$! 

|*-g—« oLj .OiftJ^y-a j Lii ,j£i_f tj j^sL-P l^jL-oljl C-^ -J- Jj 

Ti Jd*—P |-> 1 ^ J ji yt I Lw *a .dU-d-dd-ft UJjLa y3i y y^ jij*a ^yj I ajLa aJJA J^*^—J 

C~»jLL> <—>■ Aali i J^-j ^Ju l/-\ 3 ijiJ 

f Ctr? J' p* ‘•Lfi"'” c—t ji ®auip (jtjgy \'y>y j>)j> j J 

L t -dd ;JjjJl^jda A*?i-La '■ifL*- aL** jAj aS'(_£ aUjL» CjL.S* y jt J aLS^ 

<_5jj^T"a_; ^i5"”L>- jj ^_p-_j_a (J AjdJ9 (jlfljU—i a_i ^ylt (ji4jU-~» JjaiJ .jjjS'^i 

•SjStj* 

J A3 jl ^ aU^^d ^I*di L^.*dAwd/tt ^y! i 5 ^y3 l (_^l^jLlddJ 

. Jj y 1 ilj I oli-j OjJ-^AJ tdAi y .d jlftLT cjU>- aS”" j I jl Jj L 

jui ?,\ i * r-r 

ai5^L>- I a.sl_4 a jaJLj ^*.4 Li^j ,2 )I^PAj Jjl jjjjJ Aj^^kj ^l# ^ I a jl» 


1- Lignin 

3- Cementing agents 


2- Humus 
4- Phytin 



j (.jj JUL?yilJi j-jIap 


. j—ijlj jSsj Lj ^jLjj ^IgJjUj IjLSJ ^Joj jl ,-3 JJ jL»-J4j 

Lj—J AO JA Oj>"Ij y o 1 y Jjl- 3 jl~i J I jIjj jl y Aj lg»j a£""i_£IA ji>t^>-La 

Aj-jj Lj . C-jIjIj lj i^jl-S j —1 j —j jL Jjij L j jjjLl5"" sa C -— — : 

el j»AA_j lj Cwj Jo-jw) (_£jLjoJ j] I ^J2j- ^S"” jl 0 jLiO-l A> j jS" IjS” Aj 

'S J i J - 9 r JT J'j- 4 ^Lw« iL^-j I jl jx>oi o j La ?.—•> I j OsLjLj j_p . K-S u j J. .ijlj 
^•Laj aS**^JJOAO—j ^IaJaIS"" j jaj J I jlj-a ^>-j> . j! A O J 5^ jl-U Jj L^aI^JLjJ jj 
4-j? j_p a 5" JjliUsL (^loj j.*Jj jj j j jLj»-j i ojj jA I , j j— aJLj J^oL* 

.»ui L LjsLij j_5 j$j»jL_ jj’l jj ^»j ^5 \j j L^J I 
J—Jj t^ljj ^j*V jjljj>bp j J I jIjj jl yy*- a^a Jlj^>- jS”"A*kA 
jJjj (j^L Aj ^yjljjS*- i^IaJjS" jLta JaLa jJ ojl jjwA .JjjLj^a |*A>IJ L) 0^*^" 
L^i I ^1 jp jjsUf- jjJ ‘Ap-I j j* LSljl Aj Jij j lSVL ao ja j ^1 ap j-p>Lp Jjs j j 
C~JI5jJuj> Joil_« y, ^L^o»J .jjo—J jbjjp-j; J^jjl J ap-jj" jl 

AU /jir* y.y- A> LjpL j IaaIIp- j-~j tSUii j tS jL-aisjs^ (_5l^j {|_£jl>J j»U 
(^Ijlj aS'AJjIj Ij Cy_y (jil LI 90 jj jLjl ^1AP jj>Lp (JjL- jIja <jjl .C—l oJ-i 
.jjJ^j— 9 iJS^LjJ (_5jjJ j J jL»J>-Lj Ojji t_o-jj r 1 Oi 1 aS' too :—a JT Uo. 

jj jj jlS^A; j\jJL> a* £ I jj jULS'^LLL jl (J I til*jjS^) c^LjJ*-' yyS' 

a jLLOjI L Jj'ljj^a l* AlIjnJ^Lai .JJOjkj Jj*^j Ij JL?"L»- j~j oLj?j« 2> JOiljJ y> 

y?-\-* JJ C. . , y a i jA .JjLaJ jJjj Ij jLijU JjJJ Jjl I OjL« (^jLjC * yr*£" J^lj jl 

jl t/JJI Ji O- 3 J j^l J ^Ij— 4 JJji?^9 A» J^ C. — 9 Jy9«S^ 

4_S"" ^ jj j_a I CjU-« 3 L ^ Jjj jj I CjI jj 9 0 j JI JjiU j jj jj y I. ^ . J ^Ua jT 

JJjj jJ jl jj ^ ji&tA J j- 3 J j*^ 43 aS"". JjIa t Oj jJj Ij jjj 

(_$IaJ|j JL--' J -J.- LT 'Aj^iLej Li JjL I Llos L -5 d-PIj J>«-» 






.JjLj a_<«IjI c—o jl »L_S~oOiL^L lj ( ^jl‘ui_»l C—v*U j * * —• I »j-ii 

(_S jL~Jj j ^ HjS'aaIjj Jl lj u>,J>- yJy° C—»l ■» >>" lP J j*' 

j*J»ljS ^"l>- 

u^,P" ‘jLi’-j-s 3 «jl ^\>- Jill* (jUojjjT j 

j p£^L»- jjLrf w jJjJiJ 3 l 15^L>- L i^j 1 AS”^yibj i25""Ij»- i^l^ 

lS• JX ~ i y L f a 3 l t*3 j- 5 b v"'” 

,lA_jIiU9j jlf' <u U<*jU- ujljl?l j»»* (_jLas j USUIS' Alois' ji ol*bS" j J-ilj jj lS^ j. 

C-J jJJ OJJ Jy J Oly jl^4 jl ^5”jj| yoUb (jjjb- iJ_jS jl_j/o 

O-jU .j^j^a ^a> aj 0>bi utjty ^ L>^h^J i_£l y, (j jj j~j jojjsl aj jbi sJ-iJ 
yj 3 j>.^ 3 ^ I Cf ^ ^ l-fl^l a j^~ 3 ^ y b P-. ^ aS"" i 2 - nl oJJ- 

ul5^L>- L I j i t3S'[>- ji l__»T oJilj^5b j yi in I jZ 5 j yQ+j* Aj 0 O ^ 

(jkXu^j i^l j> ^jIup ^\y g** ^vl aS^I^-j I jl 

LS JJj^ ijjjj*? L l£ ‘V V ^L>" J-> Aj 

jlj_< ^ 1 yi ^SULi 3 jl J— 1 1 'y — 1 C.'.■■ ft L.a jl lj jLLiLi yy (.^Lftji ^ 

jy—i & ^jiLij ji &3i Uj ^\y *jl 1-u.i jLp ^1^4 I .uJjLie^-UA^ 

tj«_»4 1 yS" jl*>L_5" ^y J>0 jlft._i<l y .Jujj! i y> ]s jl>u> 1 JS'1>- L ■Vst....,6l i-Uij Ai^-y jl 

^jXyL ,« j—4 lS^ o'il jAi .tU-ili^n jh J J>- jj3y»J> ^jjL^iJU- 

jj I Sib ^ Jj ul>0 .jUlS^ jJ y lj i$Jju jlftLS*(_gljj jjj yJ \y j ^jj 

aL .‘TJjj,^.....i .jjlj OjU,-ij alT(^LUi jl ajlfll-il 4 j lS^^ 1 JJ 

‘iS'i.eljj ^ji I jp y0\l& (^jlj* - jl_j^ jjjl aS^I^j- cC-«jI jli^-ijjl J-iL a 5* jl bJjjjj 

jb j OjL« jl l^i I J-wLa Aj js*j JJj I ji j Ali £ Cljy& j—J ^LlL jl I A) J>u 


1- Peat moss 


2- Sphagnum moss 




j ^1 -Lp 


fA 

, JjL 4*1^1 <^£ 

^i-^o f—T 

JJ toU-Jtf d— }\ L^jL-<6jL -A i J I ^IAoJjL*-—O C>J^wUl 

c... — ;) ^j-T- -^'jj j j* oj'jj'j* k jj^-W ji»w 

j y?- j4j iSjy^r k t5^k^ l£L Ia; f\y j * L_^ o— *1 j^*-« L^x_ yy^ . C-xl (j^^T"^ 

JsL?- jj lj _y j w- — yy^ i J^*“ ^*“ jl _/* jUI^J^j** 4£l4jL<*j»-L^ ^6 .<-UJ»L aJu> I 

<u^j j j j I jl k J i£j j*L» i ^LS"csk^k k I y~* yy ^(1 l^Lw <u$J ^ I bi¬ 

ll LI c—I owL> I c.»iJ4j ^*L5"L oLj*~* i^Lai-O'L —j jl aS~ yy ~^(Y i *— ■ »■ I >^>> 

j 4 JLjLj a>J_ji 0>- j I jl k i (bjl—■4; iljA J ^Lfcj-i 

d—kl^J <ILjj4i LI I,»Lj(j oJ-1 wUl^J J cSj^iL- JLLb—J 1 *S"" ^^ayya^iy 1 

jl-j y^S4j Jj Xj (_£l jt I j. X X j>o ajL 4^"(j I •2y~* aXiLi^j j^”"L>- 

oJu*£*a.1 l jJ I (^LaaJLj jl a<aLL**l i^£\y ^jJL ’^s**5^ I <4 *—- %>^ S ^*, ~. XLj l ‘ • -*I s .^L* 

.jjj^ jL-ix 

jLi L^JL .C—.wl j I i y.J^* JI tsk^k 0 L-*--1 L®u* 

jl^a j^l .ujjliXl ejlii-il (_gl ji ,j^>L>» olj^^j-J L _> ji f\y 
of^i—*■ jL£»1 “S ajL jl^ jl*L5"Lsl^isl jj L jjj y~+i >sjj 

lj I 4 J I Lj L ii—jl t^L-wlj jU J-i li^jk^J k c 5 jki ^ ^l^i* jj l^sJL 

IiXjLJ^j-* La>l lj yj jjijiI <U» L^snJL ,|*jjIj Osj OjIj j)L*jL^ jJ 

t^jjli y> 4,5l*4>V L^- (^Lj Jj Jju(Y l»^S^L5^ Oj^Isj Jada- 4j ^ 

jL j ^>»iaj iii U> tai.*- (r j tC.xl a J_i j*Z* £j I jj Ajw j C^JLj 

4(_5jJ jj j jAj’ >—>jLj»- iX-j_ I jt U ^jwi Jj.^, I jl A5"Lk4jjjj jl»ilj4^j 




'-S’w-iij*-J«« 


j ( j*i k *-* ^ j'y ^ iSjjJ*' •^—‘'• '-^’V j ijjj y'jAily*- 

LaaJLjj _j JI ^LULj jyjLS' aS"* yy>- a jUUpL j jljjyLiS'.c—I yu>,iaa 
a■ <wjL > »j lj ki5””b>>- Ojyi»j iai»- j Ajygi l(^jyyki5*"L^ OU,<»P i-i5””L>“ jj 

orvi (J I jj^S”"isyLivA J L*A«ijj AjjJu 4iW-» !J-i jl^al Jj- Lf L Li ^Ipjl t-jjlft 

jt>U« lsU^U- L jT Jly*- L j C-1LT jUj jj j \^yfSj L$ij .c_J 

JT <S^M> jl tS-^ j yjLi» aT y_L>- jj jjj yi- .ojj ]oy L^ylL 

jl .c~jI yL->- j n~^> jL*«j L* LsS*" jJIj ly JjlaJ-i iajl>w« <i5”"L»- L jL j jj 

L^j ^jL&L*^4»-m5^y4(jy*5"*liS'U- jj lj yj |*“ w *'^ybij L^»>«««il^jlyj^*j 45 "*Lp“ j 1 

.aJSL^ 4 j jLJ jl fjMM aS"* d^S‘ i j* i^jLjj lj yjy yi 
l1S^Ls»- Lj aS^ yL j jj ^LS” - ijL Li ol j** lj jjjyj aS"c~jI y I jLf yy$j 

j ^jLo • jA—~3 iwUiL»* ylap j^Lip *il_^*** .j*-jljij j! a> is^L>w» 

y I jl j ajjlj J y>- _) l1S^L»- j J A^ j LLi jj A^ ylT‘ajUI A I_j yja^ y^ Lip 

ojj y*-» t$L*jyjLf aj j>*j *JU* Iy Jjk jj oLS jlIj jXl j^aj**^ ^iU jj 

yaL-j ^^iljjl Ai y> ,jil .C—il «lJ I »jU ^jliA^j j iai^- L i^ipl 
L a if jjJliy* Ojw-j Ji-ij yi j 4-i j Jjij .c~jL^J I y .~.j vLij axj jj jl^LS^(_gLaLij 

• a i^u* ojji--—‘La* jlai» jjyjil 


JT ifys ^jlbVgC T-6 

y*l L taJliiS^jJl jL*w j£j j )p Ja>ljJL jj ^ I alj» 

y.y-^y jl y -J-1L jL j jU-j c—.1 y5wi L^TU- yj l^jjjLj j y>-j 

ya j L^L*- yl c J tf'i ajjl ^jijljfy Ll^ l5L^"Ls- jl oL$>- jj 0*i/ yja>»> 

(_5 -5 Lj j yy Li jJab-’Aj y I j ayj^y aJ^Llj L^i I jj ^ I jlyj ^jly 11 ■X>jL i jA L?jLy I 




j jj jlaLS' IJlp 


LJfol^u)^ wA_p Li d^wliw ji) c. — u \ ©jL-i ^5"L>- 3jlj aif"c—-1 ^LUL> jl 

;^5vJLj>- (^Lai^tpL ,(o3jj>j C-~o J ^S\j ^15"U- ia->l 

d^L^S^U*- dj i ^. w J w. - ipI L^pL j ©Jw4j ^jL* j djp"*--j 

I 3 Ij—« ^cljh ^l^ia^^Lo ^U jij_$ ^jL_^ I jjJL-j ^***1? ia-j 



jb jb jSj-; ^.aT 4^J ,L ; |»^j«< jiJ-S" jjj_^ *jTL*- j_i 3 - f J-£i 

^ \j- <0 4 ^J\ jj}\ j }jb jL*j ^1 3lj» ^ybbj *jf b>- : <U-j- C-jiA 

J\ jIJa* if jjjbif Cj^ j*ajka JL)y v^TJ^ ^1 

LLL'T jULi' .jjLfte JuL—J v j.5 jfb^ jjj b jllj ^bbj ( jb'Lj> tjTb^ 

ob jbl)il 




I***} J** 




*■^1 q a***/ AbO j' *S' d* — ^ ^' 3 -i. *. > *-*»’ ^ L w <i£~\s*- 

'•^ur* yj ls-L-' 

(J^jLxjl l«A3fc AS' ^ 1 ^JL>v* j *£jlip J C-Jjisj (r 4 ^! I {Y olj j (^ 

.IjA (f j jJjLj^ lj tiS^U- 

jljjL# LI bl ’ - I-J i OjU cSb+* Olj j J jji I jl jl JjL ilS^L- j J 4 jj-jS^ 

^j£mi jjJp^ 4iS^L- (_^lJ ^Ol j 

,jjS i^S^Ls- C-j jtj jl-uu li 
(_gixo<u*o jl^*- ^ ^yb c-j^bj 
I ,WJ I jl>C ('P J 'J^S\*£ »—* I (P 4(^l4JLo U I (Y '—’ I ( ^ 

iSj^ j J^ 11 b - _£jj>{rJ J ^ 

jJ»L_i jl^jj-p- j-> ^jik^ j jl iXS^L- Asjfcibjv <jzib L -~ a -" i ‘^; 



•S^S- jlfJwti J* £)ULf (Jji lii J*p Lp TY 


aS"O—I j ^j^—LT”aa i .JjL-p Jj \j a\S Aj Ij Oj I 0—1 

j tlgj I £)L« Aj j\j __p la- CjIjJ ol^]al ja tULp Oijj*<a Aj ^>iiaw (_£lfcjjjJ aL—jAj 
J l ^g^.T.1 ...ft I 4j oil £j L" Aj Oj_jia J jjj I AjOLj*- .0—1 *U3 (_£lAO y* ijL* j_> 

j cr^" ^ -> 1 ajjO 05"^- ^Sjli o^la <0 (_5 LbL1p 

jjli jj jL>y “V Ojji »J 0^ ,-5-> -^Lf 4 

•^~ l L f*bj jU>L_S~(Jjl j^t J j^at l^J ^t<U, +jj* C~J^b J .0~-l j>- <0 

C-*jy*04 j ( ^>iia«' ^ ^S"*O-jI J 

olji ol J>\ jj tiTjl; jlw 

|j_6 OS"”tj— jJ AS*.0—1 0-S”y>- Aj jjli jlj« aj l$— 45*aJjj Al—la A& 

CawO AZ^L— - J ^ 5 O^^ia^ |jl_j^Aj **/.aj—A*— Iu^^j aa— 

05"”l>- lS 1>* *■ Jsj- aJ"0—1 J '— J 1 jl*w ■■*_}—a»Ij aLS"ajliol }jy> LHp j 

aL_£" Ja— j^J ^J Lo ...< j_jia 4 _j j aj^-T"O S'j->- jl>w jL«l 3 k- ^— ^ 4J2—I ja_j j aj^_j 

•■^ar^ ^r 44 


' **jJ« &—\ 

t(APjJ —1 jJj-J JJJ^O 4*jJ^ 1 ^ (V.J^ 1 O^tj aS - AP jj>i O-i^l? 

a aJ—»L j jO (_j!aOj^« Oj J Ojjtj Oj^ tAPjJ^> Jlajj O-j J& 

i_jT CS A_T(jiLaj) jjiiJ l_jT jl aT jloL» jlo—lo jLc- 

O—iL apjJ a O—i X— 1 L— I .jjb ij^-j 05^L>- jj (a—Li aoi o5^cSl^o j - * 

L (jjL I Jl Jju jjj a— l* ja b OpI— k *Aa^- ol^TU- yiS^I .0—1 (_jjl—— (_$Iao j^« 
cs^-bj Ai j jJ Jr?~ ^ j A • ai ~J^ ^bjOJ^ aj jSoJjL 


1- Field capacity 





tr 


^L>- wJ^ 9j _ 


j l)^®J L°l >-U«<j^» ^ y*~ 

ij£jZjiJSk —>- ^J^-P Ij ^iS^bi*- Aj**jL^- ,wUS*^» Ij ^^pljj 0- 3 j\p Aj ^wU*nj 

j.^1 ^>- ^ wjiy wt^S"*J l*-***. 1 ,^gpljj ^ J? 4j jji*L.wlJ J ^JL^Aj « wL^w O ^b**l ^ y*0&j 

L b>- (_£jj _y_j OsIj Ij bS"*l»- tiSvj djjJLa*" ,JLj1j £^L*il L$ jitS" j^P Lj 45 ""iy 

i_jljlj J o2j c5""L»- iS "jjj jj>I L 5*)^ > " jl j*~*a ^^*5"jlo-ijp osL 

jl«i»-L* J £jS'\»- 4j jjp-ljj C—3^li 45"j I JJ.J4 j .JLjL ^jSvaJi _y_j OiL 

JojI j.s Ij (jPljj O-ijJp ^yAslj jljJu 4 *£^»a I (_£L^jj iji^_/b <Jjb 

jLii 4pjj^ 


' Jjfijcjj 4Ja« fi-T 

J JU y*<j-J> Ojj* _}-> (*—'bjjJe>4_i aL-S* (jl$S^_J j I J.} 45””bS^bl-Cj jkj jltX/La 

(*-?'•» -^J-> J <jArV, “^-P OiJ 1 ^ 

i_j jj»- 4>-^S"I ,C—I (ij*jb »W3jP|) ^li 4 j ajjj^l J C-*jI eJLi (_£jlj^»lj 

Cjjj*p (^*US"”J (^jlj-b 4 j *jb Jlj)*W »j J jl _y tjsik ‘■’■'ij^j 1 — J I 

y I .lAiiS^ iwJlA>- k2S""b>- jl Ij cj 1 1 JJ cJb»- J^ 45”"JujjlS l$J I iyyj jjj I L; “A* 

i_Jfljj I {%£*jl dL^"L J 0 JL* I ^ I Oj aS^Ij ^*1 

Jl e-j I l£^ iA>- wU^?j^ ,c-iib wIaI^>- 4-«b( ojJ- 

c-Jt-L^- aS^ iaA9 a5Jj .wUS^^J jL Ij oLS"'Aj 

I C--.*J j^Li oL-S" tS" (_£IaJ jS* A-j o^j_j AI^J^ I jLw oLT'Ja^jj ciS^L>- Co^tj 
jl ^jU—W*J . ^>-cs-“ “V>, IAJ j wU-T jlj^r Ij Jj*j" Jjj^ jl <uijc —j jl 
j-J |^j‘b iJj j*y -wjjj jl aS"jj (j^- ojjjll 


1- Permenant wilting point 


2 - air-diy 




j jUL? L*i^^ ft 

.JmJLoj Owljj 

ljT &-r 

'jti^ta-r-\ 

j ^Jip- li jj5ls>- \J*~*J%, 3 ®j^'l oloJ jl j?ba ls^ '— J I OS' 

_ J* _ _ 

JUJ >—j I Vj**-«-a aS”"^! 4j ^iji .JjiS^a Jj^P t-$i 1 jLa jl i—j I AS'0*al J^ijitS' 

Ij-S'Lp- ^ I la) L’XS’ <s » jyf- (jL$5T"L>- i-iSjjj £ji j Ji>- jL» jl 4ibtj I > 
(jlljS'tp- jp i_j^ »—j I oS^ j>- Lai .wOj^a apj^j Oai aj j #l ^" u~ m ^ JI ‘j Op ^<0 
j l*o*jLS"jj I d)^ aj-Oa t£j* j (J^»" LPji JJj <o 

y»M { Jl2j l_j I oS^>- .0->1 J'XS' O'!a< (jbLai ^1 jj Ijp jj-i \j“yr*-* 
^j> j_p- jj lj !_>-* j*—* j >— J I j*— jaS'O' b- jj jjUjjjiJ (^IpAj'i/ aJL-ijai 

^j^p j^ Lp j,gS'Lu^ ^ iL^a^S'Alu^ajAi ^Juii w»j I ‘ 3* ‘j^- .j i■ u .S'^ 

jllal.it ’Vj^*—a .JjL^ l Jjj1j5^P J _p- jl lj 1 _$ Jjap J aS' ‘■iS'L*. 

jl ^aJjL L (^jL_» f j' i_r° T jjj f b T b opU j> jj ^ wjT ^jj^p 

,Ujl«j SjjjJ ijLaP-l 4 j j OkXw CTU- ( j»Ja-i (_£lPAj*i/ 

^ upf 0 — I* - f 

I jj lO^al (jlpL-S"” (^I^J Oj J-i’J jjj-ati l _yU^I ^ia LSj^b^iS' ’ I a5*1p- j I jl 
Oj J^O l—J I 4_f.C - aI jbj Jp -jj jjlj-w C■ «<> ■&I jl ji (j I 05y»- 

Jj-ab C-P»j (1) 1 jl JJai^ ki5^b- (JJJ LSjl^ I b 

• OiTOS'C-*aa <0 tSjJji ^‘b 0>J jSb J t/aa-i J ti J 


1- Gravitational water 


2- Capillary water 




to uTU 

aS '^ ^ lSj^vIS""l£jaJu—jAj j? jL-— (_yA^ OS "' 

k—J I jl ^gj L&l_.lLp ^ryj ^Jnia^J ^jtij L-i^l3«-l jl ( ^g—Li b-l»P j y^ij* iSj'^lt' ^ oS"^»- 
i^ J *^£> |_jL*Lip jl k_j I l^ji j too* ^gjjliia «U»>jl aj jlj j O—L>«—s i^ljb aS” o-l 

-lij— jl— jjiij > ~ p - jl L*_} fj jjjl A>jh>- .UiS^g* OS^>- fSt jLi ftUp O—'Aj 

Ij L£lA*>-Li C' . *^ Ai jZ.vS 'o Jjjl gj Li j^Ia—^L i jl jlj jlj5"*.}! JC—I j J> u-i I aS' 

t giALS' Q^ >- jj aO»p i_j I jivj OjLp aj .j-S'g* oS^>- ^ . iw oJJjIa^Sj (_jj 
j *_j_jjsU5'L»- jj t jj y—t — jlj I 4 _j I _p jIj I l£j_^I .oS"^» o5"^»- jIj I c5j_pl 

^ jj>jj+* ^J/ <SS'L»- j j i^j^L-(S' i_j I ^L-l oiU- j j .o—I ti£vO>- *~tS^L>- j j 

,C— Ijb lj OS'^ ^j j.s j 

V'> a-r-r 

oo» I j j ai—S" ^ j ■ ■'i ■’■ ^ <0 I ^sSjL i^Laaj V oS'l>- j j— L 

y jS'Li ^. 1 ‘x . J . ->- I^sS'L^i- I 0-Sj>- dJ^S^A j—• (jj^L IS"o-S*"^- 

j^A_i (0—1 ^Lwil ajlj— . A jS'U- (_51_jJA APjj^« Ja> Ij— jj ,J—L jL>w Oj_f^<0 -ub 

i" » *^- jj j I jLO oS"^—>- .c—l I^_a (iS'U- Lilp aS*^ gS-Ja- |_jLaaj V jj> 

i^L^Sjl jj jl^*— j I.. *. * j L g—~i i^Lo jl gjli— j o o j j—s jL>»j jL—» o^L»?-l 

^g^-lj- jj i_j I jlit—; ‘•j *— 1 1 OS^^ ,0—1 OS'LO j IjA jj— j OS'L»- i_]al^>w* 

^gjlS j> (^LaAj V JJ *— j I J ^jTi—JI ^g o .si, 7 ...,.j ^aLjjl aS” vui^O>-A<»— 

.0—1 iJJllij O—kAl L?ljlj tijlwli 'jS'lsi- 


1- Water vapor 


2- air-dry soil 




C.JM ji cJjLj ^jIjT -6 

ijijj *-£j iS jL-2 cSjW • t - w '' iSJJj-^ l 5^' jULf Jdji 

iju^l^ CUS” <l£" ^UL^jjjjLiT AS* C-*1 ^jjLjT 

<_S-JJ jJ iJjLjT (jjl ji -ijS^y j'ji 

.JjIaJjjS iZ^jT- (u>ili i jj) [A4^UJ^ J^b Ji (£jLjT *—'f J #A-J 







j I L j (JIjIjjU- Jjj j jULT4 JJj j i_jui>- j^—T'l jjj_> 

jljljjL*- j ijLftL_S^J'O'-p J-a’L-* - Cf.j ^~ ^ l i^-» ^j_^—»>- 

AijJsjj Jij 1^ jjl ,i j$^g* *—4i!TU- t£jiS"jl» Ja—y (L ^ > — jl5jlj 
O JLi^j v^S^U- 4 j^J iJ^ - '■“*■'J^ 5 J jl'-^A* ,jit Ijil Cjj •■ J >“ L y 4 <UaS* cf (?» <U^^7 
.cjIJ t^S^U- i^IjA i^U*- a jldjl jl ,jW V-J I \ji_j 4■ij-'yf* _/>V 

JLi*il bLaL»- otji Ja~*y ai"*cLS"”l*- jl j iJ^*^*^* ^iS^L?- 

J *.J iJJJU Ij J^"l aU^aU j JL*- k U*^»a»i J-il» aiXw 

. -A—- -A«fcl^>- JL-a*- i^L^a-j ai ji* 4a ^l^^-ljj--* 4 ^. m 5"ji 

■ijUa*- oj-i^ usji^aii ji LiS””L*- j*j*«j- JS"jl lS'-^j- 5 jl^*P4a (_g)L»- i^^Loj 


1- Soil aeration 




j ^'LLi ^I-Ip j^'^e 


TA 

.C^u<! Ij£> j I ^_jLp- aS"* -LAO^s ( J*Sv£j ^IL- i^Uai lj ^i£"" L- j*j»«j»- '-Wz’j.i obwcij 
^C-l ^_j I j l_^> ^'-—j jj v— 'yej C^JLp- jjbL 4 |_$L^S^L»' jj*; OjLaj 

jl j _£_ /-^ > '•W’JJ tv—iji?j^i jjisLu jj .J>j-i^i tlTL- t5U<aJ jJ 

. JjLj^ JUil jljb f*S~ (ji 5 ^ L <t-j_lL« jj 1 $o»u 4 j Ij tiS^L- j-yi j Ji^- 
I^L>«! iS^y. I j- 5 ^yry 1 l5^j^ ^ iji^ ^ t--ux—& <^jl j* b^S^L*- 
^5uJjL aS"*J flj'j-i jj •-'■^- j* .c^l ^LS”"jJU^S^I ^IjL J 

j tU I ^a v*j13 Jr *o tiS""L>- j Otat-i ^Lil v_j I jl sj5""L- ^^3 j ^L>- tjjili ^L j 

jS v_JLp i_5jlj_e> (_gL*I^7j U:_ > ^'Lj (jLftsjjj (_jl^j o-il 
(_gljj d£""b>- jj (_$jl j* Jn Ij^>- j.(c .- >. J jLj j j yfi o I L^J I jj aS”" Ia»Uj I ^^s) 

^Ls J- iaj l j*)!Js> jLj Cj’Xn (_$ I jj L>4jj j 4shJL>- .lI—^I v^^Ls oL?*4jij j uLj 

jjisLs J J b jJj iSjjA J& -lu I J* ti—j ji> J>1 jjt La li &r~J |JL> J J . JLi 4iAi jl J 

ijLsjl 

Ij I jljljjL- j;j vjS^L- I j L y*LS^i^LioiJjL^~j_ 4jj>j ^iSb^a 

4_S"”^LL j»^"IJ (_5l^b>- jj .lXuS^o jIj I j>)^5^5^l(_gj j i3ys<a» 

jl—t j j j. —r 1 (_jl j-> lj>LaJ lOl ^ I J jLLi" frS\jj 

ui‘j'-^-‘ t_jjj?y> jisL 4 (^t^TL- jl tiS^L- (^1**0^/ jj y^S ' . ^S ' 

tsL^TL- L a^-jLL jj ^bL ^L^L- jj *j/5 l(_jj 4 j jj*w5^l c—J jj 
j (ji^Ls ^l^TL- (.jlj^s t_-*S^7 aTO jLiJ .o>^l _ !* ■ * "• ?. t— 1 (ji’L 4 

Lj xiL j^j- 5 jp b 4--olX» jj j5""L»- j* ti—J j 1 ^j*~j 

j v_Jl (_^Lj OjlaJ ,J-iL jljj j iS 'J..- ^ .feiI jl ^b*P jLLS"J-ij jj vjjjlsj j 
ti5^U>- (_$L£^bL .ij—-I v_jjJ? y> ^jisL 4 jl (jisLi jj jjj 

^yLL—l jjipbwa jj L»0 (Jjb-7 --5-5jLj l^«> <0 Jpy> ^jtL 4 jl JJv_yr l_w jJ 




^I O y*M oX I.S ^5jL l_^* Aj (_^La^ jt ji? J J X—-I (_£ lojIXl^l 

^yjljplp X^j xTU- ij^ i—>Lxs I ^^xL j?i ^ ^>LLj i_$L^5^U^ Lj■- 

jL—i jlxL« 4j Lo XS^L*- - y j (_j x^j j^p jj •■^jj 1 _ 5 ^ jL»_i4j 

jl lSjJ j l£Ij-; jj jLfcLi jiS""l xijj -xLij^ jo*’ jLxolJ j jlx—»j jp i _s A ^" 

.X^Ukl^* y<*J J XiJ lX—1 aS' X5^LX (jlopl X-*..* 4; XTU- — (_gLa £ 

4jj^_j jl Jjl.> Jy^-J jjJIjL-; (_gl^_r"L?- j^i_P jJ 4-5"^Lkoyis- J- 5 XS"L>- j!j_yl>- 

•“^J 1 ^jy-y. ^-J^ 


£jj jj . XX —ft ^L—CjL«S^jJ (_£ljlj /!■ ' •««« j I J X5"L»- (_gt^ft 
j Li* x-»La (_£jlj^ ,x*i—ft y Js -x-S"lt_g.s j jjU (_glftjl5"j j j-—5"l t j jj jX> i^ljl j lj£ 

I j l$J l jljj ^j-X J_y»Jua (jl^cl JJ L *5” J "'lj->-U j-li j I J>^- J Cj jyfl j_> jjJjXft 

jA — ■ <> 7 l ^lj—» j x5"L?- jL* ^^.-L-l OjliJ olS"x j jl . j J? ^5 ^S^o jlxl 
jpJ^-S" X—i"" 1(_gJ Xa»Jj I / 1 r JjX>- ji-wijl jJ .X—il jl {jji X—f"'(JJ jIxLa jJ 
Lj • /Y JjX» (^jL>- *y*^ -IPUaJX X5"l>- 'i/ jl 45"Ojlj iyyj 

j j w - 5 "l I j jjL—a-ji J—<sjj Y I IjjJ-j- .jl^L^ jj^5" x—S"l;£:> -x> jp I 
J j—« Ojli_( Lai iC—I jA - ~ 4 J I (^Ij^l jl y**^ (^l_^k jj~—S^l jlj ^ 4 .XftJ^a 

j!5^j^l jlxin j juIL oxi i yj ^x-.^S '\ji a jl aS" j^l j5i-a.c—,j jL j j|jx»- 

^jy>- ^j\yfi SljJyil Ji .jJi[jyJiyyL^>ji \ L * / Y JjljXa Jjf jl 

.Xux j j*a-j> o <ii^C—‘I 5^1 (»-?»;*■ JjLa^ ljjx>- ^^^L>- jp 

jL-5C jji-wajl J l£I_^* Ji Lo jAj jj~-5'l j jj^S”x—*-$^l{_£J (_jL^X^7jJ 

j y* .,.- S ^I jl^,-»-a 4jl — i^d-j t_jL—S^y jl yL"-^i* 1 L ,'_c 1^—Si XijLjj jlj-A ■ C■ ut I 




l j ^ jlS^ aIjL* jI^j j jlS^ jJjJ j ^ 

jJ^yj j Qy^+S*] u-^wL^ J-«tp jijlujli*- ^jj j (jULTS^j 

O*^ ’^Ar 4 
.c—i cTU jjC0 2 


ol*f xij 3 cTls*- *\- V 

j^jLiJ iiS""U>- tjaiiiwa i_^lftjL»-3 j Lg. i > « .^g j L JpUjI oLj 
4j _^4~^ ^ yr i I olj L^J .x~**il j (*^* '~^ J ^ yfy 

^IjP jjl~> Ji ^"U- J.> ^ULl tP y “ j»-®1_/ 

c5^l_>- 4j oxi ^jlj jjjLj?I t5l,c ~ J oLTxij j I 4j*JLa* _j klS^L>- 

t_~iLx» ^iS'lj- j !y ts* C-IL?- ^ I jj x Lx jl>u I ^^Xu “LS^xij j.s 

^ C0 2 [jl^*** ^ lX**I i o ^ OjjLp 4j ^ c T ■**»! 

jl aS""J ajl jJi ^1 jj ,_gl jp> C0 2 j j^jM^I C-lalp .xili^X ajljjl 

^yiLlj ji .JjX 4 j J^xJ jljJ^y* b ul.wl y_ 

^y*~i5 xlj jj ^jiULl 1 — 1 I L j>jX ^iX lj lSjL* I <—j I i y.J ^'-^* 4 - > *■> I 

ojjLi <*j J^AxsM klS^U- t_~»Lx <u^j j «LS" 





jkj«>» eJjj OtJjjr^a ,ji' .xi_ft jb'^^r ui. r^ 3' (j^i l^"^ 

b ailii-jt JjLs |»« — I f jl .ibj jlJij j Jbj jT jI^> l; ab*- 4 't'j^j* 

jj j# iju j^u* jLwJ iS'irj} ^ j i^b^ 

A jjsi ji jus L ^'^‘ i y?-i *^*fj-' b j 

• C—l ^jjjLiS’^’b^ LSjJjb o- 1 ^ liLii iSy- <Jsj 



pyt A% JLa 5 




Ujb 4j ( ((J )jLj L?l*jL J S'# L (1^-lLj (jUjLij 6 jIj 

fXs^—*" J ^-“A** -^Jir JA A* 1 * ( J-u J ijV^xU) i|*J j~~" 

^jisLwa L 4 *»jLL« jj ^LL; J^’^ 4 (jjl^T'U- •■ij-* 1 ^ u4; ‘>^b*- ^ 

,i U; _...» (,5 j* * r ^ jLj J jb j^ 1 ^ 4 IjIj ujjls 

Ij l^jI i..jabs* * cJL.14_^ jl tiS"l_?>- **• jJ jj jj jLL« jliws^i aS"" jjLaj 

o UjL ( J_Sf"o (^UjL jl A^vj Jw^sj^ 

:j >>! jd J 


l ^ «.w 1 ^ ys^l*—P ^}i vLfiw^ . %f J % Y ^ 1i i|Vj—7oFV 


1- Exchangeable bases 




j <Sj* ClT 


^iS ^Jj-e- y^L-p tj-—«t ji J*jj\ jl JjL'^ jSLi ji UjL 

^lS'[>- JjLj [^l*>jl iyy^£*_) 1 —>■ y* L$j I jJ-S L®j ^j i-ui.—J jIjjja- ^ 

jl L^jLi c~p j—w iiA^Li wjj-Ij^Ssj $\y* /I 

l~;^«l£"" li^*i9 AS"jj-mS jP ,wbL ^ywljsl iiS"”lj>- ^jSlb .51 ijr*^ OmUj 1/ ^IjLj Aj 

i y^S “ttulL ^5^U“ ji LajL jjl yry jlj^n jJ^omLuS^JjLj ^..a Uj j ^_> yy 
-CaIj^m jI^-m 1 (JLmi AL>- L^Jm li-C-s jl olS L J j\\a>a Jl** j l^j I jl iSb ^A jlj«JLa 

tlJl_>- O j I jImUmi A?"(JImWAm 11 j-i^f 3jy> Jl °_)iJ 4j /jjl . ai. 

jULS" aL-ijAj .si j L~—j jIuJLi aj JL>- yy ji j c..J jjwb*w« jl *—j ji ^jLj 


Jju 3 (^UtjO Y -1 

I j-S aIu—i^A-j jjj- jj-eljy Jjl > *-'> b L^ijj °^"” 

Ap^ii Jlni j_JLoxJt jjo I jS .mU^Ij ' tJLti tJLizil )j mCj l y y*y~>-%j .J&S'^y) i__j.Jl>- 

,*il j c^U-'jd l ^I ^-*5"y _j elip jj Jj^j- 4 tSl^j^bL ^JL^y^ 

Ars^LJ ji ^jL^-b ^ia_- Jl l$J yj ^jUi\jT J ^UfciU-- J eLip ^jL?- ^Ja*v _p 

. i.r • ■*I f o' ^ . 44 * - ^ s~.. 

Lj-nblj-j ^y-is-* la -=r i - 5 ^' jl Ly y_ jT ji aT j>jj 

aIS^Ls*- J^l>w» (^ly; jj jIj I jl c_»mI Cj jL_p wCj I ji /jj I ojlj j»Li ^ JLni j-p 

{yz*$-“ • j >AJ lS —» y J Jt-*-3 JLijI L?- jl jl AS'A^iuJ (_£[$]e-lip ^»-jl>- Aj 

MUiS^_j_e uJ_> '—^I_J_^I jl Ij ly_J-d oL_T(_glAA_ij J j I aIu-m_JAj a£^^ _-.Jl5Ca 


1- Active transport 


2- Passive permeation 




JjL" j “V ^ ^ _j j .jjtj ^»Li ' ^JiLs LyU^ 

4 _T” ^ l$J yj\S i yj liS^ L>" ,_yL«^l 1 — 1 I * 5 "" ^it»J 

jLixil <uljj jl £jU- <0 jjlowui JjLj >ju« Iji aI^jaj 

^L-T<uJju cL->w« jj ^ <>0' y* diUi’l t £^ 

<uij j ^Ja-j jj ^,0*J j J I JjLj jl y—y *—Jl^^JlS"*JjlJ O y»Al 
aL -4 j*j _ jLiiil jJjU cJU- a> a^- j jJiLi 4 j aj»- _ jj y^ ' - 1 j ^ 

jxi jlj I cJLlj o I jl i_r< jl 0 3£y* u-'Jb^ JU* JlSil I y 

ijL*jL; .OJilj - U —*1 y*%j lj i—i I jjjiAj jlj I jL~Jl L^^IS"” JiS" ^ Jjl>J *Lyj4j 

ijIa-Uj I ji aI.—_ja» j a *y (o* 1- ^ jL“»Jl ^Lj 4jl^lj I cS"\ji- J jL»w« jj 3y?-y> 

L»-(j I ji *S" jjl j e\J$ j ^>-jbJ i_jLaj aj ( ^j. ,~.< , ) jLijjl 

j L -. t _ i I c.»1jU If*.i_jJj»- jUi Jlaiil uj 1 y y ■ 

.V "S^> l>- L^>^Jlf *y l—i y oLS*j aL-<j4j Sy jl JjL j Aif idj >>lj I 
igl gla : >w> jj jlaLf*^I up ijLo'jLj J -1 l s " '* i ‘ —! lT^ ls^ -5 ^ •'&y* 

,JJ^S' i y» UjI 


1- Exchange adsorption 











Ju-jf 


el4e jj^_)-^* } f Ji"C' s ^ I Jj-Ae*- ^ ejlj^A tJiS^ls"- 4iU^I 
J <5”" wUSO^^/i i_jii^ly- J.3 <i5""b>- (^J^_|| 4£~” j I jjJj 

U y*C- wJjJf^J^l y tiS^Ls*- IJi i^UjjLi <U3 £j\Ji ^y')!jb y>_ylj I 0>tJ CTU 

OiLe>- j l jJ Ojlj JaL_Jjl ^j_i I t_5l$Jji>«—* jbjj 4e f • *-■ -* I 

Jul 3 CitjS%j-UA LS^Ji oJUi 

J^sb_« ^LjS^U- rja* jJ C5"l>- jjj (jljj^ lj “d^Ui -Jj_ I (_£>= 

; jjjL) i_JjL j^4>Lp w-j -Lp- j I j j ^<1 ^ I 4fP”u.u.. .fc ii ^ jj)j L 

.C—I eJ-oT 3yr 0 lS-i^—J jj -' (*”* ^ 

,jjjh_4-^ {(^ jym*)) L ^ Lis L«^^p l$S"U- L jj 


1- Soil acidity 



.!>■ j jjUUj j jj jl*L5 


6 A 

pH ^«LJLa .jjL pH jIiXaj L y Ij ai5”lj4 Li iJU-JLJb 

(_£L^5”L>- .23^^ L JjU>4*-j.i 1 f lH SjL*_ 5 jl 45”avLi ^>.>4. ' -Aa-H L \ *P 4j 

ai5”l>- aa 5L c~a* jl (ji*; pH aT, jjL^S”L»- .aU^iL^i ^jSUj-- V y)y pH 
^JijJi i_i i_£ a~H (_gl^S”L»- i>ii5L V jl j^S 'pH 45”^j>L^5”L»- j {j.y?* L ^LJii 
L ^j5”L>- jaJ_jjpH = *\L jl 4J yiaj pH = £ ^ . Aj a J^Li 

; pH = 'P Li vi5^L»-ti5v> ^1 jibj pH = 5 L ,^5”L»- Jl j i^*uH 4^^ aj »pH = ¥ 

■j^ aaI^>- pH = "1 L -55”U- ^_5vi jl jf^-Xa-il <W iV 
\ j \ J»aIp • ■ Jjloi* lit—> tXwi y> y &^ '> r^' j-> 

jJjjJU* ]a~*y 45”»5—»l -55”U>- jl JjLj Jjli i^SjLi i^Lga^j y_L-< j ,-v .— -L5” 

(jlAL_S” ji_5”l --OLa—i Jj A*J lj |_5 jI^5iJ Oi 1 Jjl y ^l5o I .JjiowLi 

OwUi 4j 45"",wLuS*^« vU^j ^y>- Lis ^wU*-l ^oJT*L j* 5 

>ir ■ wLhLi - — j ^ 1 -AaH a L-5”45”I t^■ -■—■*.) - _ 1 'w-i eLS”I 5”^1^ - —-^ 1 i s1 

^5”5 JjU j y>JJ ^J5.i 45”4^»Up |_£»U*5 (j;l^S”l?- JJ i_jli^wa ^*i/^4j 

^-C- j3 Ij eL5 "w-jL 45”C—5lj -4^1 lS 5"-Uj_P“ 5U~*?b*- Ij j l 

45”vUi L jl j joi j I ^L*c- ii5”ls«- 4i-wL«jl 4 S” Jhj <k> -Uaj 45”j j I jL »bL (JL>- 

J-JJ 4_I J^i" 5 t^Ls^ia jl •■}■}£ oL^LjS”^L^X*L i_5^jjLi >5~C-Ij 

li £ ajLil 

i -i_p- ja 4_r iljw* 4j j y —® I I ^yij Ijil (^ 

, Jj y*i 41*^ Lj I 

J >■ Jj ^>wbuo ^1 J p-^l^ ^ ^4—J jjvLi (Y 

^ ll* \y iS ~U ^ _j y* ^ yt ji* mA ^ y ^ S ' ( 

.t.ui>^ ^jjjULS" 





^Ju>- jX> dJJj j Jd Jlo j£* (f 

^\y ,JcS‘ ( y j l 4Jj wU^I ^Sj&LT"4 j (^wL^iil dS^U- kl^j 4 j ^S I oU 

^1jpj (_g jj L+f* jjjjwU^A jj 4_s^(jl4jj-S"o bUi5 ^—4 ( J ^ >—p jiL jjjU I 

^1 aT^U cJU- J* 

jl dS^L?*- 4df*^xllp- jj a]L**»* ,*lJL^b {£ j * m ‘'^irt d^fc I 4 j j>jta j ^S 1 

d^ d^* I ^j7 d^j j£o o jLp ^ .C—'I jj j-iL jli j+i i j~ , j (_^L®vj^o jiS"*" 

.jjljj dJjwL^I ^Ijli j d£^l>- d^j t d—-I jJ jj 3* jL—-J \S^ d5^l>- 

j.c-lb «-uaI^j>- lj u*ij jL^LS^tJ-iL A U T dS^l>- pH <u*jL>. 

U V ^ dS^U- pH iyrj ji j C-^l b *1 /d j jd>- pH JdajLj ^jy m Jli* 
\j 6/6 dS^U- pH ji Ulj l oLT £\ ^ ujji? Jl .ddita J-al_p- lj J-ij ^yX^j A 

.iAxS*^a Jdj 4 j txiL FI j Y/b l y^> pH jj f\ j 4xdta jlia^l? J-ij twUiL T 

J jL*di4j <*-JJ.lil4 ^(^J^l dS^U*- 4 j dS-lfc T (IP Jjil tiJAS- 

jt*- •W’jJ jLT jjJ <Tjjb j jjJ tiTU- lSj 

4j jljj^ 'btjjl ^l jj .Jjjb c— I j ^ji^- (jL^U- <ii^S^"(^1^ 
pH = V Ojkboa Ji ^1 J y&>%Ji j£\<x^ a£* Jz> 4j 4j^^S^ l JojL-l 

oL^p 4^S (jjLw ^JiU m ..j[S j I 4j aJjiT kiTU- ^^1L*l iJj \ ^a wl—04j 

l/ I ^ s^«.v o L5" I ji J l Jj Li ^ 4 Xj *1 *-*" i &S* d*** 1 1 1 '*^~ s ^ 

oL—- 4^J ^jLw ^2J>- iS* l^» .UaIm) ^wL-^l Jaj|«0 j^l5 ^Zj\^ y>-y* 

6 U lj pH ^ o^£ 4iU?l L wLiL j j 

. ^XX S’^y>a ^jj(X»J wd*iJ l 4j lj ^^jljijjb>- 

.ijli OjJJAj dS^l>- ^wd4-1 





jl—$j j ^Uj j cjji iVSc .-^-A jSLi 

j Lf )jjijJ ^ -U:._a <_j jiej* L y’"^y j* -^oj*T jJ 

^bLj ^jisLji jJ ,C—*1 oL-S” Ja-i^ J pi}?* ‘j»--b < >' i£_}b j^aLc <_i-i^ 

.Jual—j pH b !; b>J^bls b ^Ju^l ..I'j.—A ^Ui *l)^»»» 1^5"l?- 
b j^l ^j! A^-Lib o-Lb pJa£ ol_£"b i_~^Uia JbL l £ b^ pH ieb £ 

■ ^jjb jl—^j il^» b J ^Lfc-i (_jb» 




J«*S 




L>- j j J(_5L^^«j 4S*j y ^ jL>*jI j jj >J£”L>-L ti~JUi 

i_5 1^5"" U*- ^5* ^. «u 1 43 jTj I jS y L lo j j U ^ y LU <_$Lj5* jiS^ I. jj y Ll ' 

yi_S""l (j~^ > I 3 y>-j Aj u I j^i\i lIoxJ i— >yoy> (jlsL* jJ Jy 

L y»-ljJ jJ J jp- y> (_5l^5C»J 45* Cjjy> ^y Jj ._lijl^ jly ^jisLa j.i jj-i (_5 Lj5*L»- 

^LaJjl ^S~j C—J jbt3> 4 j (JjLT j LS ~»j yj i^L^T lS^T Jx-jj £-a? y 

4-f jT J_Jj> 4_J .Jj J^Li Jy lSI^U- vljjT yl y>yj L j-—- _J SO-i Jii3> 

j 1 t>J Oi 1 y^ iJ jf^s* y j '- J "'" C— v jkb> jj (JjLl 3 <j*bj 

l_5jjji 4j is^y Cj!|A5LXws . - U.Z.,-.a jlj jjJ -ji |_jlojl«Jli_5^S y jjl jl jjjLi5*isLsJ 

iJ5*U- c^ULs 4^-j^ (_5jjjLi>5*<yj jj L ^'^ m 


1- Suit alkalinity 



j ■’ * '■* J 4 


a5~ 4C~jI \ f PH o-Uj4^-j.i •■ 5J pH ^fOLi^ 1 >— -> j>, ,4j 

;i,5^ > ’pH = V ^jLj 3^L»- J—j ^,5"”j a^jLp- .j ojL*-i ^ f L" \ jl 
j^Ji L ^ US V jl ^x£j j; pH ^Ijlj ^l^U- j o j jj j L jj j_*4il jZsS'L pH = V L 
^Vijfc Aj _} —' I ^j^LLj pH = A Ij jl “Ui ^1 oJ wLili 4J ^/^P H /'--Ui-# 

^LJj 4j ^>1^ pH. Li ^TU- jl <uj o tdjjLi ^iT'L?*- pH Oj^j 
pH = A Lj ^_5"~L>- jl ^ a j — ^ toj—{^j—' pH Li CS^L>- cSvj ^_~J jj aj .^y 

jXjL [Jj^dJ^wa jj jJ j Lj JlS^lwi^- ojb jl^ Ij jL^>- l^TL- ^iS^l pH 

^-j^ ^U IUl **»1 j* ^ •-* \S* ^ jj^ 3 l y j^r b b ls^^’’ j- 5 ^jLLS^ 

Jj-^k>wa J JlZj JS*\Jj>~ (JJ »U^*I O JL 4j (jjl^S^L?*- 4S^"L^J y JJjLj kJjb 

..Ljjb jL ^jljl ^ C5s^ 1 4j jLj (^1 y Aj*jy JjjLs *j£^>vO jLLf l d ~Cb -U>l^>* \j 
L$jUJ^ J Jj jrl5^L^j Ju*> y ^XZ-^L1 J^Jji 4 j <_£j jJj C—*-J? J 

^SHj .Cl—il C5^L>- LaJc>wo CjLS"J> Oj^<0 (L^jlJ*C j L^L^jf^j 

(^5o } jZ <u- 4 p ( 31 y^ ■^j^'ls'* jLLS*^ | *^"L- 

.3jl jAjb oLT iau# jj t-j I t_iL>- 4T^L jLli (\ 

lI.IjL CJlP4j 4^ ojl Js>l>iJ jl J4 j aLf"J J^La j3 ^L»J l (T 

.^■5^ rj jjs\^ Jl 

jL^-L y Ljl y —o y \ (T^ 

ob L jib j i <0 b (^i^) LJj Ixo d-ip 

I yiAj $ ji^ oL5^j c5"L- 4 j ^LJj C — w-Jj j 4 ^wU-p > c— il c5^L>- 

:c..L yj 4b"uLb^i ^L^L- jl j 

.c5^L>- L .c> - L j ^ ^ wL^ <jy *b 1 (\ 



9V C-JLii - 


j y C^ .i (Y 

.cTb- jl <—>kU- jlj-* 

‘Ua^jb oL—< ^ L^U- ^jjl b 45"'i/L> c-JLli J\(f 

aS~ k—> I jL j ^Lb (j^ 9 ^- 4 j- 5 (jiW^ j ^j^CilJl ^J-b 

jl y X. ' -. j _) jl w* .i uj jJ?j 1^ J 'JL-S'j?- 45" i^lbjjS"4j iCwl S"jLijL jl jl 

kkiS"l»- rUa-i ^ Cj- kl—J ki5"l>- jj j I b jj Ci"b»- j lS >_j-^-’ I 

••^j/fof 4 ^ ■ 5 ^- ^ je L> 

jl ojb (^jaj wLw) Ui j j^i (_£l^S"b- (jjL-^ (^Ijj solj bw 

(_jlj_/ I Lj ol* <*5"»C — 11 c—'li-* <_s^*'^*J —j** 1 -^bu! L^jisL^ a_j ^ I 

J>_ Jj jlSC«l b5"b- ^yLi I 45" Jjjyp Ji .J O jy0 b5"L»- JJ i$5k«ki (_£_jdi—i 

.c-nl ki5"b- <j I jl y> (j^jj*l i^JJ ‘b 44 ’y fjLi* jbLSc-i5".dJ 

J T ■slj—» jjjj_sl j jJjbjy*-^ ,jUbCU jl ^jJLiL jtL 4 

j^u ( juj “^ 4 ) ^»is i_£l$5"b- L$ jb~^J U Lj 9 I jl*i>-Lv kiS"b- b 

j ob ^Cljil Ij IS"c-J^b- li jj/ 4iLi»l ki5"b- b ^5^kUiU jL-^j bb C.n l 

fjzfj i* .bLjjl t5 J kJ ^bJlia^ .jjUv y _»b jl5bl IJ |»j.b-i cS^jn (jiJ~! I 
j>\\ji jj <jL aL»S^ Jjlib^- j 4ii £ Ojj^j J l 5^ ^■•■ 4 — 1 J u^ 6 ^" 

C-.»' iiS"L>- C—o 1—Li li aS" lSjj jbiS".c il o c j £ C-jUls j 

JjIjl>- I aj k—ibvi oLT i^-iLicJl (jl^j j jb ^*j £jj j C-CS"4j ^bkf- <tS"^1 jl ibL 

^0b5” \_alo J <Ub^ .Cjb ^ jLaba jLkkJ C.S..1 L~>- [£j y* j)\J>_ JJ jbLp.xS" <U^-I 
C — b j-"j-i j X -. ‘ j ^jbjujk-kw 4 S" Jb- jj tiiijb t, Sjj* ^ b^^j C-»jli» 

jLw JyJ- jl ^ j$ I jjf (jUJ^k»C pA pH y\y ji j LaLk^"* [jpjy** 
<jyy 4T J-5 tjjlj VL pH 4j CvJ (j Lu*J 




j j hi > 1 -* ja 


. »- u . 7 ..».ft ^ j U ^} j-> l5 U ^ ■»— j~ I ^ Llj 1^5*"t** - ■ "LS - ^^ ^ (_5^ \jr^^ I ^ 

Jl>- J .L-U^ ijlj y 4j !j 45" 0—1 ^ULS" o jAj ji JC3 jOaJ*- 

isL>J jl L»_jaP LJj J jy* ^Lj5”"l>- .ii£^s* ^ J*~~~“ y. lS’’^ 1 ^ ^ *^ii I 

ij '^"'U*- j— t—ti -bt 1 ^jLL* # UT jjl_^U/ ^jJjIj jl_y» ^'I—>U _p 

i-Leo^ jLiJ ,a_p- Jl jp- Jajlj-i 4 j Ij ^yy* lo-J 'OS’* J*»«j 

aLS^—JJ j5" jJ .0-1 ^L-»- jL —j J^U"- ^U jf- O—ws ) y\y ji <b*»j y_ *£* Jti*- J- 5 

0—1 5y>-jji <U»-U j I Jj aS'Ij ^jl^wi f^ji iS' O—l UU ^i!Tl>- Ji JLij 

oIj J jr . 





(_jLiyLJLf cJLil ji Aj^b ji ^Lls tJ>”b" Ob^jj j£«3 

AS* Oj_f~o Jjl Aj (Jjjb j\ji I Sjlt Ji ^Uj jl^’U- .l^oytT 

^i>L4 Aj ^jLjT cjT j ]tL*y JAy> ji 

J-S-S Oi' jrV V tr^r 1 -> £bbj1 p£j c—J, 

oj_j-^> jJc~?-\j jl_ j^-a _j c~~j ,_jisL_* (^jLjT_J ( _ r -tljj oLJL-t o .Si 
jjjU^S j ,xx~a ^yu jjjjlxf J-_Jb_> jl jjJ 

i<XjS ^\y Jaiijy, eLS" Jxji j\ Jly Ajb ^LiS ^l^b- ^jt^O l (jiJjVjj ji 
,-bLoj iSjyS j CU-jUj y\y jl O'^'lS JAj 






J*a 3 


y£u£. CJo Ojf 


IwA^ !•** 1“ L.***J lIjjI *3^ip«U jJw*i**> ^LkL^*hX**j w*0^<A>w* 

dUS**<u*^» j (^Ij^ *5"c~h*t dLS""^Ijp o j! ^LLj (^1 jj , ^uf 

C—o aj kl5*b»- jl ^^^aLS"^l Ls- y t-* **'~"‘ —' L - JSJ .jjil i «i5^b»- Aj JjL 

^ jL*j jlLL« Aj tl>jl ^ ,S ~jj oJL- jj .C—»Ij1j lj i_£j ji aj O'Q y Jii I 

jL_i Jjj_* l^jLjj L ~ . W— ' __)tJLa <a 4_i 4_J ^L- Jj Oj-1 L J^ C-sb J j I Jj 

Li JsLjl Ojl Joj aLii' jl b^S^L LLI. 

(j I 4_i jUL-T^L 4_S"cTLi- jj c j jl 1 j j *5""£<^i bJjjb 

j J_ijj I |_£l$&_-> JJ j»_S^jljj-a Aj «-lJ_}l .JJJ-^L- ^IfcUS" J-lJ jl O-vl 4I—ol J 

biS"”L»- jj JI (J-^** *'-t tl> ^ jjjL j j L ~- ; ^jbL« ijjIj ly’rj ^ 





j ^ LL; ^ \ jx* ji jUL? li^ j— i?Lp f A 

l$f jo Ojl ^ ^ 

»-J^i 3 J-* Jj j I jl i^L^U- J j '- J u'jt^ 

kJJJ^yrf jLo^Aj C.Jjl ^»L»- Jj 45"" k ji \ OjLa j!wLL« &£* lLw! (j I i J<Jj4j jjjl J k-L—I 

j ji I *V Ij'j**p ^IL; t^l^L*- jj j_j>-j» ts*y. 'jl ■ , —-—^ cSL^^ j j 

wjL jJ j j£~ aS' jJ .Jjlj 3j>-J kl5^b>- jJ I ojL jl ^isPxJ 

0 LrH t^ i "-> l - a ‘ Ojlj ^ 'Ji*^' J^—J ji J-L« A (NO3) JwA-^a w»i^w 

jlj I J jL*u*lj J I » AjUw* j\ jljljjl^^jj wJL*i A)u*-jA AL-> y^ j^5»A 

jL—J jj I jlj^ia L J AwIbAJ J J>-J (NH 4 ) ^ Lj y* \ Ojl ^jLLj (Jjl^S"*l^- J* 5**{£* 

jljl JjL*- aL*^ jA jL j jIj«L« A I O jl a 5" j I Aj >Cs^l tiS'lul 

L jjlA L j 0 Ju- uJA> ,j Ift L5 /^u>uWi O ^—* Jj wLu <JLj IyW A 

OJjL ^LmwqJI A j OvL* JkpL/?r< 

!jl wcJjLp l^J I oj^p a5^ Jj L ^9 j '*iS^L>- j j Ojl 

w( j ) ^ j *u2 1 h ^ j t s j ’ Jj '—■• k (o vL ^ cry-*" ' 

Oji t-LI j jji j I "' iJ jUyL»- j 1 k^.-w (J>j) ^ >jl 

j k_5 j^jL^ k k_jlj LL jl ^lS'\^- j j ^ I S"^J '-iSkj 4j L 

k-iA; JJ «“*-* jljl k^<JI I sjL AjJ>u L ji’ jJ .Jjb 3y^-j ( _gjj 

jL .a-iL jljl-LiU-jij jlJ j jj» jlJ-L« jl i ji^/ kiS^U- jj j I jlai^ 4 ^ ju<j^* 0 LT 

•*■ ^ - 4j ki5”L^ ^ j5” jl JuLa «r 4j»1jl t ki^”L»- jljl'-'jij^ j4 J <)u-J J*u CJ jl 

j—<^ ^ 4j V • k...—i jl jjj<> y>^ c»>«J juTIOj* jji*IS"” 


1- Immobilization 2- Mineralization 

3- Nitrification 4- Denitrification 


5- Fixation 


6- Translocation 





yr c °2 “V a * A t r* £J J% Oi* aj Ojjl aj Jijf 0-~J 

Oi' j-J i J^Oi^" J l>* ^ir^ ^y. ^ Lsi^.jli ,^‘bj t Ojjl 

05%j^ I ^ jju | J^O aj j j-i ^ jjw (/^s j^j ) ^ I cJL>- jl c.jjl aS^o-O aISua 

aL_f iS^j~i y Ol yj J^-2 Aj j ilj I OS^lO jj Ojl j* Oil .J 3~“ ij* Jj-LJ 
(jjl .Jjlj j»U Qj y tt l£+jtjj!y OS^ls*- Jj OlylJ Al OS^Lj'j^ I { ji*l\*~S'\ .JjO(jJ» i-U^ Q i^ I 

1 ^\ji jL' Jjja iaj I y AjLlwa 05~l>- C-jjA’j j b i iajl y a 5" JA^bj '_/* 

»au.«a Jbi j4**i lj*^" jljluib-jj j i^ljb jbOixA I ^^jljLu L^S^La*-. j-iL oLS"oij 

jiLlji y ~ Oy jj wLx-a Ojl jjl j>\*> ^L>«jl lj jui J*«a a5” 

.C~*1 ol y ( J^Oaj LJLt 

(j I Jj A5" C—I l^-U; I ji kOjI (jJ-i BJJJJ J jjb Li—O jt L J 

j A m *Jl Jjlj j I jji* AS ""zyy (Ji“O' (Nj) lS0jj y> j^A; j aijL yf>^ CjI 

-Uib ti O .nl JJ Ja*a Oj?**^l Oljj 4 a 5"(^^ilJn jJ •■ i J^(_f* 0 jL>- ®%”^ y *J jl J a«An 

is jJb««* 05*b>- Li ^aLS* i_jL LL jl i_jjL j ^j jUb a 5" ^jl>-Ljk_j|j^Loj jii (_£ l$5""L>- 

jjJI ji jULS” aS'^ 1 jl Lj .j jj kiAljs- l^\*j3 j^-o l C J wCo 1 i, w L'j-» -jL divLw 

j-^L-P Lj j+jS-a 4j a(j jl lj (N 2 ) \£ j *&& 

' Cy? I j ^~£*ji jjj I Oi^ k ^uJU 

^5 K+—a Ojl ^,l..«*t .7 ,C—*-*l 0 J,li oLS" l 5^ a I 0-*O4 j O l~S *j j JJ*j^ 


L 2 ^ l^5sj ^ ^ L i wCJ y *«Cj L* ^ L^mmS^I ^ }\j^\ 

^JJ J|jj jl k—j j>> Jli< O^J O j£\ZjJy& i£'\y~ (jljljjb- jjj it- Jj L J (jOj j 4j j£" Aj 
aL-jA_j ATC-rtl Aij_i I i^IAi-I.. — I tiL^J J 05 %;y I A; Ijfc jJ y O jl (Ji*Aj 
j yj4j Aw J (^La# jS"” jj jji-j j*A y I ^j oVjAj a ^ (jL*L^” J 05””U- (jt jIjAJLa- jj j 


1- Nitrogen fixation 





V * 


S .L ± - j ^’LLj 


^>bob^- b dJTb^ .wUi—.fe <-Ij jl il..*.w ^£ljl.j ^blo ^L^S^b*- 4^* ,j^ l 

^Lj^ 4 1 Cjji iJliU iS^ji *^jb '*^b-- CjjI b^-i cJb*- 4* »^S^b-- j3 Cj jl 

-b—• y <_$14j jZ' 4 j j <*1—*1 O^lLa jL (jjljb i^>j i^S"dS*y>- viS^b*- j3 JJl j5^*j ^S"bL* 4j 
j^.t> 1 jjj \ j$ ^0 j ( \Jl£* j?- jl 4 S' 5 y*[jf* •— j, -b^- (^j ^iji) **i-S""b*- (j;b^lS*"* 
b*- ^LajlJ^ 15^4Ju^^4j 4jlJ ojl lSj-** jl * ‘H (-5^L*- 

j Owl jljj y^~ y (.S-ibj '~^ C.—Lli jl _jj (ji^ jl ojOjjO 1 —■’3>- 

jl 4jl OjjI Owl ■- - ^ >- 4j.U^S^ya 0~f^>- Of" [p~ J iw I J.S ^jS”jL»4j 

iwJtpl ..} y*i ^jb*- ^ ■^~ J ^ ^ <*i >^ji b*»4^ j (Jl*3 «* a b'■ -a b b> 4jL j ^ ^ b'. a 

4j buw Ll>j .JJJL-m ^_j 3sI j Oj jl 4 _jI jUi j J-'y,y> I jP* wiijjli jUUf 

O-JuU 4_f” j I 4_jl JL-j ,J_Sw 4j Of J .*» 4j OjjI ^jS^Li^s I (_5lj5^b»- j.} 

^ j——-' I jj^« ■» 4 —; o>- jt (jjjLj l .j>^3^^* ^oj ojIj lS^^J ^l^yb?- 

j j3l_i 40-11.5 el 4_i Ij 4Jjl JjS" L-^k JJ '~^‘j*" 

jJi jp^ 4j >5y* »tp 4*jL >j ^Jilajwa jljl jjaJ: £jb>- k__^- 
»—' I i yJS" j\ JjIi y}-^ ji 4Jjlj O JJ jjo aiS^Ls^- JJ 414 Ij 4_sl^^aJ 

J^a4 jl J-4 45"” l jl Jju Ij AjjI (_$Ui $ £ Owl jZfyi .O I ^ C-J"JL«-» *-lS' L>- jJ 

. j> AiUbl 05^L>- 4j 2 y^ ^y> ?3*-'l 0—1 If" 


jteLfjiOjl 1 • _ t 

Jli_« (S^y. • **-“* j3 oJjl 4 j jLl.a.1 lib j ^b>ol j y ij®k^ t_s Lf° az^-U 

jeL_f <U> J^wb- .Xib LS -» obis odjj J3 OjI (^jb*- <U«uh 

CjjI b*<L-#l jb»^4j jJp j>A«.P ji^XP4j CjLmjS^J 

jjjL* ^oL«—^ o C-^I ^jSv^w® 4^/1 ojb 3J ! 4^ jbjUS'" 





j sLS kC-jU ^y y 0 .JLil 4 l2I.} ^yr 3 jJ '^-~ > .yy 3 i — J l yy l, '^'^yy a I 

tj i^y £ I .-LS""^ eL£” k_Jfl 17-»wi (jL^.—,>»J jJ> U_jl J-PJ-i j_jj4j|—i C-pL- 

.- IL_ ~J> ^ yj+* j Ojl ^IjIj l*4_w j 4_j C«_J .1/ .j»j ^^la! J-5 

ojj*-i-*-4j ^L-S^lad-io j j* j C—jL^S^j jj cjjl ji-LL jL-jJ jlAL$"j.a 

_j UdiL- jj -Li j jjijljil 0 ijl iOjI 4 j -I-. —i 0 LS*L^ll 5"~I_j 

«91—-S*"j-_— L&J jJ ^jidljil (V” Lais’LJ^jilxa 4 jwjj _f -Lij L-P^ (Y t\£y 

.jjj U dJlj k_jjiiu -lJjj (6 taLS"i_jal7>i^i [ j£ijji jl-LL« ji ('p 

jjljjj.* ojl 1 jiAir"U ( _ r i»Ijii .c—■! <Sjjyj* °^"“A-ij jS*\ -l— iS^y 1 — J jl *y?3 

a.aU:_-J JjI _» Ojl jj—*3 .M-S jU<i— jl Ooj-L><- * _ * jJj-J jJ 

jlaLS^jl jj j .ajl.s l^S”jj j dsL- j k^S^ j ^Li -uij U >■- - ;—i LS^ls- 

dj^-p^j 3 a yj* -Lj^j fc^PivUS^a 3 ^ yaJ^S' L ■ ■ *^ ■ 9 4j oL-5”* ,^p~j 33 -Lp^) >ljil -— • P1- 
Ojl (_£la4*a>*Li-« ,jp jl aL £"^y ^*** ^-P (jijlj*! ■■ 5 J"*u' < 

jLJi4-j I^-j J—ij C-p j—. jj j* (j^. ls*^ 3 ' 

jLoJldpj CJjl jLa _j C«3-j—■ k- -l .pl ajl-LlI Ij.LaJk _jj I jl 3 JtS* 

C. .pI j I jli^l ^Ijil ( j^>LS , (jjl^aLi ji i —j I jlui* cjjl jjl_jljj L 

jt —j d5^) 3 y ^ 0 iS (^l^ T . o ^Ijj jj-t— jl-b I aS 

L 4—1 Lia Jj Jjjlj Jkiil aS“ (^o-* “V 3 (c~k»l jljj I 

<Cjl 3jS~^yij .J3j\sjy>-y (_J J^aS3yu jljr 4 . . • a yaSC j jl (_gljlj aS ^pilal S' 

djjl s ifi* J I o .i wp i jl JjL k— 1 1 iXj'L^p ipi —ijj .jjLa^s y^* l .— ~ >- jjlpU—^w 4j I j aLj 

I j ^ cSl_j* “V ‘•—■•—i aiS" lj Jj I J^>P4j o«jL*pa -Li j jJ-a* _y>*l jl j j 
^_ l jJ '-5^ aL^" LtS’y k— — C—<1 LS^U“ <0 4 j jl (_gl^*j jlS"jJ lS JJ^-^liJ 

uTti '0C*£jis»~J 0b ^* 1J-5 ^^0 y$* > >l£sjjAj ^o«-Ui oj^ 




jl/ J- 3 ^ J 3 Ji^ °j' 'J'^ 1 J 1 

^p\p~ - ~ '* ■“ 4j Oj^l^SkO Qjljjl jl J J^- J OjlpAa iZ—~*** . kl«**jl '•iS'^U O 
J Ajv-» yj ^1—al Ojl kJ—b oJ— ki^O>- jlftUS” AS" ^k£ y* .^jL^IJ A; Ojl aIi^I jAj 
j—Jj ^jjLjsl Ojl l a$> i_$Ia1p jLsL^jl ^joju ji .jjLjjj^v< lj A_t jj J, y.w^ 
JJilji ^JlS"”^1JP jlj- 4 aS" j I jl ( J-S J ^y^iS* jb»o J yA>** ^y£j—j -dlAlib 
}j<j->) j' ■•M‘i l j-* ^-j jj —<j tjjjbj JbLil bftAjlj ^ uA-JJ jl 

O jl jV^ 0 j-a>-i * J-"*-* j j J >«bXj_j J a J-S"j ^»- JJ jL J^i y —J j y> l Aj AS" ^ Lft Alii 
■JjIj ^y> jb iJLij jl lj jlfcbS^j »J-j 1^5^; lS^JJ b J— ki^jj —P-b ^j^Oo ^jjli 

aj .j5”j5" (—;*- jj» J 4J?- Lj J J J^*j» I j 4 J Lj ij U US’ klS^ } ^Ll J 

jL>-j jlj-^ 3 oO-Sv-i^ Ail— j^b O—j ■S'^fy oyke-Aj .J-l Jj*>j^ 


|_pnLTLis; i «a_L jv_T j— y_)jj oj/’J-SCji jloi> 
j^5 sJu*p jLib ^jilS^b Ojl jIjJL AS^jil^ya .O-ilj —^Ij^ - lj t-$S"^ } b*Aibj sjljJl jj 



jUbLToaUijI ojyo bjjl i^s^lSLi ^ • —T 

Ji .Jjlj jb*b^ ojU—l i_5l y jj j J I jJ^ji J3 Aj ojl 

' ^~Sjl aj jl y jb*ibS"jLi>-l ji y > .—.«j \ yijfy jl JJl_y^ Ojl aT 4 _ s iib^- 

JJjL. U 0“ jUabS^ a1— j Aj aT ^iS”lj“ ji O jl jj jl JO ^L^l^jj . J iOvft ^ ^ 1 ^ * c j 

^yJ^— i^l^SvO i^l^lSo J_,<l Lto ,JOJ (NO-,) oljO J (NH 4 ) Jja I 

jl ^.<3» j -Ov-I j) I jlj^ Aj jl oJj! I OjjJAj ^IaoJjJ I ji b (^LAjji L»b* JjS^) 
jjisAj ojl <>i^j (jl^PAj jO yA I _J oljO (_5l^O ^y Ji jt> jyjl>- jj jl*b5” 


1- Combined 


2- Elemental 




Ij ^jrfj jsi I ol jla jj ^jU&LfTjj L. ,jj jb jlSij ji-SL 

i_gJ—uj jl « jLTO Of jZJ aS" l jii3y> -Oj^s Jaj Aj Ul ; J^S'^a 

^yiy ^ t5jL (_$\y clS iOjI jl jj L jjf i—(wl>- iil>J jl .Jjj\^jj^-jj 

C-- < iftl iSj _/! o?^1 aS" oi jj f jL JjL 40 Jf ojb jU> tjjy!l o j*° ^ 

o j! JlSJll J 1 ^ L-J-U jjjJ 4j>- jJ 45”” tbj^< ^Iaj4j <£$ jt' jir 

ojb CS^L>- lOJLii L oo-il _j oLT oij aL>- j» j ^jj aj iSj^j o aj Q-.~J 



.cS”^ jj ojf Jljj sJli«)1(j_jj JJj 4j sIJjS'Cjj j JVj - f • 

.2JjJbu OJl <L!L^_94 j uif-i* oil* Jl yO sL? JLjj 

i yjl .OjI j*a£ jpsL* l> <Oli» jj ^jbLj lS^ - ^ 1 V—'jl jfjjw 

sJui juS"jjifjtj tS^ - ^ 1 jJ o*jI OJl Jj»1*- a ?^ ail* j\ja* aS c-«jI cde jA *j 
ookl Jl ajJ l sj £(jiljlj u^ljl ji ul*L?^iJb jy Oi^lj^ 

.£*a\ j\ijy-j> (j-fU- 







oLT*iSo y ^3 


yL—i jLa-i*J iSjJJ*0 ijt 0->L* ki$*J O^J^* J . J * * » 4 ^"J-ij j>, 

j i^ 9 * & aS"* oL*S^ ^ ^ J j L> 

;Ojl il-lai-P jl jL+-£* ^ 'y*jm jUUTjA—*4 ■.Jl.ja.lp’ ^l^oi 

^ ^«..*Lw> ^1 &J^j ^jl^iPAj jjL«»* 4 L «*»A j .Jl » »*j ^^'JlS*'L J |^»< l«u 

jt l** L Ci»*j 3 <0 ^ i >m| wU^^j i *>.“ .,i^ j ^% »wj ^ ~ 1 T 

^L-t *j Aiil.> J'Lp- i^I^wUj I j3 L JsLjjI j JL~3 4 ^ 

y_OJ T jL5jl yyj ,Jjj y j yl~j jjub oJj j J_jL- 


l$f l» ji y»«i M - ^ 

•wl—us*^t^kr~'J lS'^ Vj^<w (jt^U- jj jA —»jlxiL* 



j j> oUL/ ^l-ii j-e Lj> 


V? 


'y>J> J JL-ij vA»- j ^dJ-bLiJ jj L j ^jliLi i^JaS - jj aS^ jl*lA” 

jl Lj I J ’yj) AjU—J Aj j Jj ^S\j yftlt lj j£*~A i y^S" ^> y }<S- iiAliS^a 

^ pS'y J • uJi (JJjLj I ^yLL* j^L-* L^L^flp*- ^Laj -* y 4 jt 
J^.j ^j, j ^'jj j' lS'^ jA~» o- 5 ^ 4 *^®' u-i'j*' 

ws-^lS^^J j jU ^l^U- jl ajlujl j\ ^yLL> ( j-^ i jj »3^j u*&l^>- ^jV 

^jJ Up jlJ^SvJ jjiiwa Aj yu~j j aS^^ <^pL ( lS ^^j j&) *-4 u^- jlaLS^jjl 

viS^L?*- o!a»vJ i^-JLp JSw oLL-j ^LLj J - ^ .u-iL jtJ ^ 

^^Uv<a jJ l J I L viS^lp^ Olib*J jl jlwU- JaJlJ u--> jis>lu* (j A*-j Ll* j. 5 .d-.^l 

L-> <u-jLi_* jj> uIl.j ^b-* ,jjl d ^j f jl Aj ^ii> .OiltJ*S y\£ lS^ j ^ k J 

jA*«j wUJwv^ jb&US^j^ j*+*s .JjU aj ^jLLj (^L^S^Lp*- ^ yry* v *-" ) Ll*m£ 

(^ji ?jA jji^L-4 L <u-j‘ULa jj) oUiifi^I up a-sL* jl_jiP4j ^LLj Jjiatu 

Aj jJl~+s J5^wUtf j3 u u.»»w L oj jjj^- .j 

^lS^U>- J I y^ _«j> jljwLa /y^^uu-j oyl^* cuiL oLS"<uij j aj Jju ^L<sl a^>-L J I 

>i l..* «l att^S^lp^ J I o^L« L aTA i9IjS ^Vl cl~^~S 

■ sU^»*l OjliU j3 ^jt Aj u/>STlj L ^S^Lp*- jJ jA~+S \J, 1 ^ >?«;$^tj 

^j j^l^b j °^y ^IS^Ip^ j j ^jl 'JiS'j>- Jl l^JI y aj vIS^Ip^ yu~j c~S'j>- 

^r% ^ * jl ^ ^jLp*" aLS^ A^ij j Ad Italia jl ^ y~+>. I ^3-** y yu-3 tOjI 

.wUi5 ^—a C-T^ jj jLii ^ jl y*S~ ^ j*AA O j i u * A 

j£'\j&- L 5*-'' r L^^^Lp^ ajl.5 w^S^Lp^ yf aS^^L« o yu+± (£ 

juS"C-T^Aj a>-jJ L .wUJL*^^* jl (_$J- 5 

^J^P j J jS*" j^j I a 5^c^l oUi*«lAj ^Aa IA>yU>- J a 

t^jluj ^jliJU^ ^jjt V Aj j Jl. : 3 j^jjil ,^jUj o^l^ j!ji <uij j Adiai<o 



jljJL li j*# . 1 jlyi t\S AO j ji jjj yj l* AL**yAj I y^*“ 

1> j — o — 4 j jij j >wHi jj J I (jL^J^i <o yL-i jl ^*5" 

UO j ^/o-y, j (X jl .0-1 MS' jL-j Mi T j» jj_\ \ji m j **uTy ofy Lf U- 
jULfjL JaVa jl lS ^j ..ufy -rji L>* yl*y jj yi—s A^jyi aj ‘^S'iji- ji 
(jLU-J »J J.<1 **< * O—Ly iS" C—'I jj 6 j A — * Jyf Aj £jly la j JjL* Aajtpll 

Afjl»^ ji ^yLf^ v > Jg Ja*1 y ji .JJyy ^-jlL Jj* J jl jL ^yLf 

>^f L— | j>Jsu* ^IfcAj'V ji y l* jL; Ji* Iy yL-j IjJ y o JjLyL . Jjla J-* jJy 

a>LL» l yljly (J^-Tlji. 4 j Afy Oy i^IaijS" ji ijpfj* jk~*& yf I .JjL^y £»■>** 
jly aLf^ j• jMl jl Jj\y [ j»j aLpI*^* jj jj I jl y ejlj jLij yif ly Lf l^- Ij Jjy^^y 
jj~* Ly Li .J** I J^lys- jl ajLO*l Li Ojy-pA* 9 Lf(jl y jL» j ~ A J; «/ 

vlH.Ijilo Oy^y* £jl»* LfU- yi~i jl ^yS^-yfyiy l^: JL* jA jl y^Lf(jLli 
Aihbpli ■L.-.j L^JJy? ^lyi* jylsAi j ajljjl jl Aj yL-i ^^AJJyfOjl k-j^^y 


.*U*iL Aiit Jj a yi—S 1 £ Aj j\j jf* JL* A-* 1* J1 jA jl yL*; 0»*l jf*»A ^gfjl^- 


tjlftLf j 1 y -i ^ ^ — V 

Jy»fjl ^ji'Lp a_>L*y jl 4 _^Lj jULT*_*jilaal) *L*j Ojl j>-Aj 

J-*L-*I J j-A>- J Aiilj eL5” (^L**U* I £ ^Lu" l* jjj iaLj jl y-J .w—il yL.j 

y u~ l .C-—Ij Ij^-j ^jSLjJ jA-~» jjJj .Jj— WJy~»«** ajj'j ^LjyL. ^yU; 

Ai— i\j L5" (^IJyL* ^L*J o jlj i jZ.ai a Jj j (jlJ^L* ji i S jyl JLai*l j ^ jl j i 
yL.J .jy^^y jLj -* -y jl*l^"i_fl. l - ~K *» ^ L^. ; *—> j i j I ^ jy j jU-*l yi—i Aj 

aL-S^ jl **j*0 Lp jl J ^jL-J y I j | , -- L C JA*La ^yaLp yl ^ ** *- J#>^>“y 
(^.jj-j AlTLi- Jj Jyry y-j aT^ y .JjLyw' 0*lJ y aay slTy>w* 




. £ - >- j yUlx j* jUL? yl is j~ p ''~ t 


VA 


0»x4j cJL»j ^S””J jxx (^l^iyix jl yi~j .J fftj* '— ) jy*P «L£" Jd j I ajlj JJ 

»yr“ OJJ J *; J' yA-<*» ert - °>^Lr* J^-* y~~i l >^L«j t£'jL J o'ja" 

.JjIj^j.* Jlii’t 

Oxl yt — •* o jL*J Ojj—^ jj L*t tjjljj i_$lajj _$ j jx*5" |»j^p yi-j 

IJjjjAlt yj (^LfeAiLiJ 

L*4j»-Li u_ij (Y tujl<.yiAlS - *Iooi aLS"^yl^A olfr.->ai j 4wj olj (^ 

(_glft<iji-Li j-lj (Y oy jaIjp- c^ijlj j VL jj j » o jyp<*j 

jlj>- (F idilLx t— jIjP- cJlp- Jj t ejys Oxl jlXxx j? l^lAAjljP- J adx 

t[S jAJ J5*Ij 4iy$w (fi Oyl^ jlpT y jx-P Lt aT dAJS^ £J eLT 

L^?y -L>- (Y J tOj I Jd ^ylypjl 4j O—j \ j^xx ^lS*y J ^Ix (*\ tJjij^^a ^^IaIS** 

<_JlI>- jJ jLilx ^IfcoU y jl^LS* ■ AlO . (^lAAjjS"". Jjyi ^jloyjj Q.xl jyNxx 

jA-i*! c- ! oUl j j^Lp ^ 4k£ jl <u^ Jli» jl y&*j .jjjIj j_ jS”L cTL>- jt yL-i 

j^iLil yL~*4j Ijlp dxj OJx ^LoJ Jd Ixjl a5^jH>- jJ kdAJ^y* jLiJ 0>jdj4j 

I^La«Cj_j aS^jHp-jJ iwUAj^x jLx ( jLiS'\j j A ..~t 4j Vya-*** OlsKjj-—> .0x1 JLUjU 
4$^ I^IaJjS"" 4j iOS^a (jOp j* 1 ' #_yx jlia-jJ J Jy> Jj a3L~4 ^yl , JJJLxi jji? (jSjJ 

eLS^.Jjjlj yL.~* 4j « , _ » < jLi Uxlpl ^AJIj jLj»-jJ L 4xjlix jj jlj^- OL5^y jli»-Ji 
^lail J^ly< jj *S ~jT JJj *> tjjlj jU (^jl^j l o j k *~t aj Uxj ^lail 4l^ y> jj 

*Toxi J Cxi J ^C>ax jx a L5**4j Jju ^Lx J a J y A .W J ^ x x aL5^*Cx J 

j*i jlj^- jIaLS^. J J j J^”^i •LS" oIa»xI ^1y aO J Ji |_> yxX yL-4 

jl U—^jj Y * aS^jJLj jlftLS^iwJU'l .JJjli jU (_j y ^ x yO» aj ^iL jlALS ”aj c c 

(^l^fcLa Jj .JjloJ ^ I—> j>- tj Jj4»- jL Jjy* yi—£ jl OpjJ 6 » taUx ^-1 jlxUxj 

jl ( £jk~& ^La J J & Jy j 15* A) |_$ ^fiiS^lj dJ jlj <j*tj** oij aS" jJLaLS^I jLxjLr ^ 




jj ^ I jj y a : ... a I J*ij L jUUT jUjd L' jUJ j y- 

plfeLf oj UImi I Cijyo jfl ii» ^ ^ ^ —i 

jl jj—^-; ( _j*~ > ")jl i^jLjj } t-Jiisf C-JLli jlftl^yy 

j j j y ls'j 1j ^UT.JJjlj j y- (_jL^aL; jj Ij (jLi jLj 

lj jULi*jLi }JJA J £>!-* S 'Ol i — * yy*J±» jjbLj l^iy'ls"' ■ > ! ■.•.■»ft 

Uj yS as" j y L)^jrT" s y"** £ j _yjL 5 ~L jijjy L> y**-* 

.-ui5^j-» djlyi y*L>- a» ?2^5 “V L) a ^“*^*'j l 5^ ^jV yLtfl y * * 



yi~J> .l£jy»T cjljjjyT CJbt ji y W- Aj JyS” jib - \ ^ 

k_jfI fi*—iJjjj lOjlyA; .ij-i^ <_Jj—jtjs oLSLlIj |_y|y y^sl -J>- 

L) lj yi_9 2 .j£j} ^jil.it yOUS- j& iy-jT lj C^<\ y_9 ij~»^ t-^Aj 

sJLj oib jLii j5Li j) aS" 4nil JlJUi i^plxiy iuyJ (jlftiy 








yoj£. c5o 


0 i* ^ y* J-J J ^ \ji d£~ C»^l L -$ j A ■* ji^ ^lldp J*0 lip jl Ji 

lj jL&LS jjjj ^Iwlp jA^ jli-tLo V j-*-*-* o jl jl juy .O—li e£ jj j-^ 3 

».3 J* 5 b jt l*7***i j;.)Uu jL^L^jl l ^ 3ju , 

lj ^ OjL* £)JJ J*Aj£ L“ C*-*if) y\^A (JljL« y&ty J . J. u 5*^« 

.> wt^jj> jl j**S ~jIuJU I y\ j uaj jf^Lj 

s*1S^Lj>- jl Ij jt^-li-j j joIa* jJj jli jLfcLS"* ^y jLU Ij 


^ ^ a Ojl j*^ rSj'^l *V ^r* t ^'U- ^ j+*S*^j jcjS* i-j jj>- 

Ojl o ^ ota ^LiJ \£±ja I &j^ju oVLI 4jLwa i—* jj> <oy>o 
«-u^ 1 j»aj jjLL^i o j yfcli? j^ 5"<Cif"^vI j) jJL* hX*^- 

^ S^ Ij »Jj*-U /jjj y *<X*J £j C^l p^*-Lo ^ywJflg 

^*■***1*^ ^>1 jl j i_ *lSp L» (J^jc** £>W/ -* * ’ ■*I«3 it^l jJ L^fT*!^- 



^j ^iLLj ^h■ JLp 


AY 


(jll_y_j CO— I O jl jUjj 0 «~5v£ -bj jtiiJ yli jjj I jl.XiS^a Oib jp I j 

, oLS” J J^S "jl ^jb— IjOP ki5""la>- jl O jl iO—I p^; 

l$TL> ^Cj \X-\ 

^'->1/ ‘ls'^ ^j>.i Cj‘.j aJ ~£'jS*^ 1 utj >4S -~*rS. J 1 Ls^i 

jJ yr'S l (,ybL) J^L>i ijljS'U- jj . 0 -L$j 7 ^yuo J>li 

j i_^Lai^*t^Lj jj ^S"" jiIajLS^ jS ~I .xi~a jL OjjlJaj 4 —1— (_£b&.iy” 

j*-—L i— j I _,*» ji J^iS* f <ybL< t$l^ia : >i^ j*— L^Uai 

j j^bl—> 4j ^jSLiL*- jlftLS 1 ”jl ^Juu &ijlj ^y*ri jjb jly» 

^-lo jL_sj -oSL <oil j jL> (_5 ^0~~ (*—l— Aj _.-I jjlo-i— s^j_j I ^IL 

^'y) jf- l jJ uY jb^j b ^*1^”(<ybl* i^b') _p 

(^yijj_4 (_gjloljj *JL—jo 4_r) y.jLj ^*——li .0—1 ojbo (i—ijJs^ 
O—/) ; ■ •* », * »,& .0—1 obioI .JjIS ^ i^l$S^b>- jl ^ (^l$S^b>- j- 5 

j*-—L j o~ll^l>- .0—1 |_j^* I ^»p i^l$S^b>- jl joS~ ls^ 6 ^ i^l^S^b*- >— 1 I jJ j*—-bj 

J JbL Ijil jj Js>4j (_y^® I |_£l$5^b>- 0— ^ ^L — J4j 

J!A**jl y l Ll^w^ylu— I ,_J^-* t fi' (.45^0—1 ( _y»i^ > " J-i fj>) 

^OjL>- 1 1 iSL$^L~ jj (*^j*-—li 

jl yO ) ^ 1 {_jl^ 5 ^L>- Jj jyi'iL— jliAi» 4 S^ O-ilj 4 j wbL J ^ J- 1^9 

.o-l ^p ^L^TLi- 


jlfcLPj.1 ftj— jU* 1 Y —Y 

iJjj» JIp jlaLJ”k_jjlL* oL?- jj—- a> (_gl_jj <cTo—l <s j—>bp ^*-^-1-, 








j! O^bl jJ Oji *—tb iy~£-\ V 

.CwA^iT j3 |^-iUi lJ ~J J>\j\j» t^b ^ i JJ^. LS^jU JLrH* 

.s.: ,.i» j\Ji}jj-t> ojJj«U L*- _^-<o ^tb i j^ > b' 

(JLil j-lj j*J^bf jL*L_f tJlj jtjj j*^-' , b iyyS jl ji 

L jjj <uil7- (t iJJjb ^iUT ^jj is\j> j -lj-_ f -«-g jl^» jl»lS’(l 

Lft<Ul3 (f j iJjyjijj< : . :; ^ iJ oIjA?- j ^lyl ^1/ j3 jULf (r 

.X-iU^ SjtjZj 




L (1)1 IjtfJl J 3 Jj>-ja (ji^j'C- j-^Us- J lSLjS’"^' Jl Ofl“li>i 

l^ij-» I oJ^»«i* oVt I tj'jF' ^y*r J* i$ jij^ oi’^* j> j-si-*** iSjJj* 

J g\j* aL-J^ Oijlj (jtL* ^1 jJ .JjjT 

UJ^ ^Jjli Jj Ia ji-jS* j j* . -L>1o -Li *J?L>-1 k_J jia AaJ ^LjilXiJ*' 

y JJ wJ ^0 J-* l^l^it—** Ji J Cl Lj Jji y » - l- jT (^L^lLn Jj l^_i I 0 J J<A*W« 

lt^-k t/ ^—*■ * J j *' 1 

S~*-li ji'j .jJlojjf p...— a * ^ jl j ' o^jyy* lS^ 4 ^ aj j 4jtk v « 4 j 

(jj^iL—• c*»»l j_jJj— i j i jij-^ *$"* L*j> fSjij^" 

1- Sonoran Desert 2- Chihuahuan Desert 


3- Yuma subdesert 



j ^'LLj jl+kjv ji Ot»U? |jjl jj L*> Af 


j j$ka jlj 4 P 4 ; Aik^ j^l A * jj.jj- AiVL* ^jSjJjI; 

iSjij^" l 5^» — ■> jl i^laiJjjl*j (jlj4P4; Aj^ll ^/l .C~*»l e«-Ll a«b jS^j 


Uy. tS^.y^^y.j \r-\ 

ai- j 4i*-j j4j 45"” o —l jlL..~. i L*^ &J.y* <u>-li j^j 

(^l^TU- jl (_j*4j tX'jjtoS' O jj>*tf 4; Aikia C - —j jjjkljl .C—«l a~Li ^LaJjl j»5^ j 

.*X*'jlj jl j l^A^5"" 4X*b j J (^LAAi^jlkj ^r>x> 

j b&jL ijL»jljjJ-iLs_j| aS^L^S”" y& jjlji5\5l»4il>o_jj .il^Ual jj 

^jxl »C—I ^>Uj 4 jja.< ui 1 ?xk*~* 1^4*>XfloU^4 4 ."- L5" y 1 (j baLS"tajj jl ^ .aj h 

jj j _ /r ~« j (jUoj jl jj-lli ^jL^Sluy jtlu jl ,j«k*4 jj 
jl ^S^aJLujU U ^Ja*« jl *1 « lj r * ^ Aala.a ^Laijl Ojjs*^ 4a 

l _y J l_y 4 < J a»A*j J * — » ; *\ • lj | Y ojIlAJI 4 j L*^a 4 j>-li j ^luijjl llifcajJ 

lOs- ajj 0 &jl J>, *4-J^ <j*\j> Jl 1 tjF-* J4*, J ‘u^ 

^l5*w j'- kd»jJ aSLIls^. ^1 .jjlj jlL*^a ^(j^l J> w «^j jj 

.O-xl a J-i jy^>%J> i JjIa^Ij jlbUal 4j fjijf' <JL*-5 *—^4>- Jj 45""^lij jl p5f ”j 

.JLil^ ' L~a L la^a ^1 j jl Aj La^ A^ls^- 

4jl^>l C. « .4ig .Jjjb ^*Ji iS j5* 4«>-\j (^l^TU- 

L; al^_» c jjloJ-i L^j I jl a As- m Lil^TU- <5 ^j «u>*J 

j*** j*&*** a kla>L^l^5^L>- ^1 £jL«j ^ ^jljl jjL>- t 1< yfcJul 

4JL^ij jl jA ^ j~a J ^L^JUI t iIa. W Ai U ^ AjIsaJ . JJI ft 


1- Mesa Terrace 




AV 




.jjliCjj£"jl ji UajU-j jj jUaj^L jj ki^lj jj '— J I ^j 3 ^ J* l^5"U- (jjl ^j j V. T H.01* .i^wl 
»»U«li yj (jijSL?- J a «JjL* 4 $U-A* UaJU-Jjj k_j I aL-j4j a ji (^IjS'U- 

4 Jjjb jji-1 cjL *£" C—i j j jj-ly ^l^U- J^U- jL —j j Citjij l$J*U- 

will j*.j Aj J aJji£ ftbL* U&AiUjJj i jl \jm 4ji AS""^llJj 4L..d J4j 

AI>J Jl ^J^U- #J j" . S (^lAAi^jlisj J*** 4^A jS”"j^i-5J* JJ .<UUmA ^ yy* ' ^jjL 

jtj .jjJ J A» <U_j (C.U« J 4A-.U 4 j-J <*<£ < •**) wJjliU (jlfcJJJAib L| L^JU> 

L$-iUu j^l Uj> c5 y m <f Up-Li yj lSLjTU- £My LfAjT jl ^J j*~ 

4 j4i ..^ j ji .oil# jjiT iyrj*-! ) <J>j} f\y J* j* li jj y 

4lS*U- jj (jSU J IjA ^ <1 ^jU-XJ I ji jl y -~y. j^UjIjA 

j^H4^ J j*X** ij*t J ^ jS*"jl u JpUmJ j ^pLaiI y I ^j | aJjj£yji 

ji \$y_j^" ^Lja-pw jj J^jj;* ^Sjj ->jj* (jU JJj l^i VjA*-« .C—il A—l* j j-i olj j 

s, i -" I j -j 4_i i_J jjs^—. ‘Jfl flU— - ji Jjl.tJL.. J» jSjjjl jA (_^L*uUj I ji L A—jLL< 

.Owl y xS" 

I^L4f|>^Mb IT-T 

ijJ^P- lijjjjT jj j'j>j- yjf j-> (j^'+A C^j £~I 

jj«*4l jl .l.~-<^- 5* wi jy*P L^jUU*l J^"| ^ r- ^ ‘^* ' V tJ jl 

L^L-Jl ajU*-a^_a J ^j* 1 ' <j !j jI jil ,j;l Aiiai. jjlvt 44 ^ jjjLLS' 

iJj*~ U OjhJ o' LiiJ r (*-—*; U J> Ji'j' Laj* l 5^^AjP-Ll y _j jl 

j (jl&Ailji-.j jj a«-1L>- jj 4-jLjU lS ^9 Ijl jl oUL* \ S » • JU 

^y I j u^i jIp I \ S > T JU ji y*)i I JLiLS" jUi«-U . jJwUi L*j j y*- JU- Ai j iUI j>“1 


1- Aeolian soils 




j ji ^UL? Lp AA 

4j Ij L-J I - J J J i J J ^ oj vi^j L JUIS^ 

jJWTjl J Oi yf* 0^*^* J^lJ^ \ ^ « 6 Jl— ji .Oil—J^ Lj ^iJlS^' JL J*»\ 

( ^—ij^JI— j £ *Jiia + A ji lj l jf» j La jlz^A 4jH*Zi ji j ij*J y j j— J ja>- jji^A j 
L# j >^-‘• (j^iLjJj c..^.— 4 j lj ajLojj ^1 azz —ilji oL-L—jLT^L»Jllj . oJ jZ I ji 
iS' 4J—ti i_j^-j Jil jiS' AiL-iJj ^}LiJp jl (_j***^J ajl^*A ijA-J jj<l L .a:jU 

jlj - * 1—j.ja ,j jl j—^Lj ^ ^la-^oA aS'\ j j Lj< iJLi^—I *£jtjfi'i^"\y 

J—« aj jjj JJ_^"^^1 jJ jjjl C i ;»«^ (jJ-i jjP w-j^- j ai^; t— I <0 iajlA—li 

V ^ U^.>^ J y-& j? 3 J J. 5 « j j^J ijj j I £*>■ a— a^-L j a ja Ij —j I *£j j j* 

,a_jl \ ^ Td Jl— ji } 4—j yeu \ ^ Y A JL. ji taaS"^ t j—b lj O—a JciH 

t$V j ^j-S^c5jl—^ oLw—b —»la^-l <o jU 4jL-ajj o— a ( j<jL ja ^IaLaU ja 
ji JL j«— I a_— .a— jj— jj^L-^-l l 5 jL I <^lji — 1 I jaj; aaLi—1 ^li jji xu>*j 
jyj^AA; 4Ajl— Jij» JL J—^ I C-ii <_y—J (jLjiTIjP <>J lj —>T 45" (ij^b j» I J I JL'LS"» lS^jjj 

OjLm— b ^jZ^L. jl ^j-— I—• L^i y*** ^y^ljl 4 j »x oL^-j .a— A^U jjk* 

C -J^k .wUZ-tlj J^>vU^a j? ^ j 

.x’lsi ^y J L— i^aIjI toJL— yj olji ^1——— ^IaXjj. j I 
a^-Lj j— j ji (j—®ljl jlj^ 1 J l 5ajjl"* 1 ^Joj L-pLj ajL— L^L^a- j^a j a-« ^1 

/y JJ^ J— L (^l^^-Li 4 j 4^J y— ^J_ jl 4jJa— i -'. -< J ,0—1 aa— Lj; ^yjLL 

.djijS*Ja— iSsjI «d >u < -VU ji c.< . ■ a—j 

y^iliL* i^l^Tb- OjLu (jC^Cs- IT-f 

4^C—I ^Ljj jLflJ Jjlx'l 4 j ijJ—L n- 4j l^S'L- ^1 (jl— *£"^LjJ jlij 


1- Imperial Valley 




AS J* yjlAi> (►Aij--. J-^ai 


<uiai_j lL^i j j !_>■ O LvS^j . j tiLj u I j~~ > ' ^ ‘ j^-J- 3 1# 

OjliJ ..sjb OjLsJ i^l^-o-Lil L jj jT oUjS^y ajljjlA; ^^Jit 

^ -t-Tj-s lS ^a«- ojlj .Jj-a-j ciS^ lSjjjL j l5J^" j-5 lSjIt-; 

^ ySs- lo -^- Laljjl l$_P I tp^jL^wl ^jLyyy^^ 1 Jp Lp* (j J ^ ^41 L Ij 1^5^ 1>“ (_£ ^*>y l>* 

« l5jjL-« il yj> j) I ^_ls L^_S^L>- £\y-j -C—SIj <Sj}j, 

C5^L>- Jajl j ..1 j I C~*»J tS" ^J_jLsi<i iajl y <j L j i X^ijy Ojl 4 j 
jl y /ye- JS"j l y^‘ J~\ *\y> AjV J& Ak£ jl -Jjb -/or* 

tl^* j* I ji>- ^LL ls*~jI J 1 * L 

jjUL—* ^JoL (_$L$_S^l->- ^3tA>* ^ .o~-l ojljJldj 

t$ J l£ J'V jJ5 j5^^jU- j» 

C—I j L$5^l>- ,vj ^ L* jjj ^Jaw j 

j j a**L« j ^yrj ^^ ^ ^ 

a_S** j ^g—« 1 tj > ^—«* wl-^L klS^lj^ 1 JJ t Jjw*ilj ^a>p U^- c^< 

J ^ l J^J ^C ,,a J ^ (> 5 , ^^ ^ ■*■^^.5^ wU^j (^l ji 0 jl y+A 

c***>l jS^I .c—I j-i pJjl ^ 

wUi j j I jL Jj L o j (jjj jji (^pL u l j ^ 

J I j L-5""^)!*Aj ■ wLL*»u^^a | »jljJl Jl c5j^~; t jl jjLtoL*^” 

tS'iyi^y t«iS^L>- jj j jj ^! jjL Jajij-i <~j^y L^t>- jiT”l j j ^jiLi^l 

^la*<i £jtjjbU Aj yJjL A^ljl eSj^ri I ^L«j OjIj jLyi Aj Ij oL^LSijJ _) i_j,. « .. j^ 

J s *j -£"Ai Jj* j “4 I fj* VIj 

jy£ tSl nj £Ai \Z~e- (ji^-^"^" Cy*? ^ia*j A; s'j ji 

. C...J 1 3 jLi i *J I J (jIaL^ jjhj Ij i^JeS" A S' Jjyiy 




J J* J*’*"* ^ 1 


i$n>^o«ji^c ir-r 

^jj-U-4 _>l y> t^gj^P >— 1 y>- (jtLa ^LLo i^l^S~b*- ® -•“* J 31 6 >UP (j^>^ 

e.|j_»-lAj ^jS^OjIjA aL-^Aj L^5nX-« .j^Jj .Jj ^ t-ii*'l$&*-* Jl ^gi-ba^t jlj-« ->U>..-fe 

• wiijSvJJ £>jbj *j L$S”U- Ajj^J \£J&*~£ 

^jJjAj <u!jl (_5l^olS^.wUS^«j j~*J ^■X>_$ IjA J I jl' IfcilT AaA l y g ^J d C-Ji 
j *JJ j ^jsL jjA; Laj-b J y*~ lSjLa'-L- j | -^®L« 

j.::...a 4lSjl ^t^JlS””jl ^ LsaJ^«j! j> j _j ^_/*j ^Cj^sL vCjL« L^Jl(_£L^5\w .jJ 

jl ^j^- 1^9 oJ-wflL' (t^^jt) a 5""4>^jL ^L^lS - "*Jjw^L^« ^jLL* j)j*, j-5 aS"* 

^5ljlj aS""^Ia^L ijLajL-i ^«L-»>-l o»ajULa Li 

l_J jilx« -U-J L$\j> jLj J JJ*« (_gJ_j5^ ^gLijI l5^-* ■'>■••—^ Aj jj L? _) aJjI (jilts' 

. I^*--* L-l ^ jCl»r r3 t _^l Aij^Lp a 0 

aS"* c—I (.5 j'S 1 *? oJ). jjjjLiLa jL—j j l£ j^-^J-A’L*- * _ y. L^S”"L*- 

^5jL»- kif"l>- j) I jl^a .C—-I 1 -^”L>" jJ j ' a -' £ ‘ jl ij^y. j I jIaJLi 

j ^ jlji oLS”^^i-o J -5 t ~* J ^ ^ — *1 (^Ia^-_jJJ| CjjI o a*p 

^L^S^L>- ji cjjl j J I ..ijj jj»I y>~ jIaL« ta-iL iiS^L>- ^ 1 

^jIop U>l ojl iSjij^ J^L^i ji .Cwl l -r l >^ ^y.J^ 

j £ ® jLii«il ji.~3 O^jz* .wUiL^*a oLT a_—X jj L^l y; ^j)l 

j »j*A ,_SjL I ^jiLL; (jl^TL?- aS^^ yiLaj .sj;——<l jj jL* oL5 -uij ^ 

yjp-ljj oV_^ jl l 5^ i >^—■! yi-~» j-^jj* 1 cr'i'j* 1 ^ 

^jjLLo (^L^"L»- jJ $y>-y> /t-j-Lj (J^—' ^1 jlj* .XiL (_5 JJj+0 j *'ji iS^^i J 

^5!^ ^-‘-■■« Lo ^5!-^ ^ *o^*iI 0 h Ui S^ jj L»i%a lj j ^ ^ a 4 > ^3 I 

,-uiL^i jU Jj y> OjAi4j \S/_£ ^l^la«»fc* jJ ^Ijj a^'V j^a>wa jj I A*5_jj 



J-«» 


#fc- 

,,«#* 

» rf* ' 



.l5ojjiT jrUjjjjT cJbl jJ ^j^ > S'^li u k ' u> ji o*^a*^LA i >v- ,r J^* 1 

jJ_^J ^*i-£ br- _^r^4 

jLJ u«r (^jLjl 4-S* C—(I Ijb lj cLS ^.ib^il 

coUL-J JjUi Ojl 6Ul/ (j*jj*0 j* '*j $^«bij J-^ J jfc 

•Sy JJk\y- C*-3t?b oUj^A Ojl OUj JJ-ib 





tw-~>-^ y *s*. ^ll c$^ a ? ,fc4 j-> jijjL« t j^Uw> 

• ijli 0 _jL)j k-Jji»_^* (^1 L _ 3y^^» jb aJ-i Cjl-Lal^ jj^JL* ji il»» . .■■ IS 

<£jjj—0 lj I a.>Ux-<1 *jy* v-J I C~**£” j C^JlS" jl ^IS" I <iX*J jjJt^~ 

C.-»l L^Ssjljjl <y j ^JjI jj I i-j I Oj^yXa •■JjS-* ( _j>« 

£> l o£-j jr jidi^ JJ fjij^ Ol.C—•! flXa 1 J3 ^*ip OjftJJ 

«wUS^^I phjI JjL*J oLTJ-2j ^up L xij jL-k Jjl_y(j I jjJL« j n«,—.l5*>p-iJ-Mi) CJxx 

tiTl» Xy$J»j C-*aT 1 f 1 

jjla'.« <y j4i I SJj kC-.xl $jd>*A i^kX>- jjtlx j?XjL jlxL» j I jt 

•X I J-*P4j i$ jjljl{j J' 15 tJ y,\ O jy& ^^XyL /£ (ji_j--y I 

s^v.*— ' LiX* ilS'j->- W I i jjLi (_y»p |j kiS^l?- J jl 3y~j» eSLj^w 



i ■£«£■ > - J yjlld ji jl»Lf y ->0 \t 


J—U>- ^l^Oi «j ^jL> \ c— I ^ilj jJ .O — iI dJ"Id L 1 l OS - ”Lai- ja 

JS^~ jlr^ lS"' 4 ’^^ j_dj I ^a_P Ojj-s jJ -tS"0-1 ^IgSCd 
c£jjj'—^^L)' a *'^ 4 - jj jr* <s' L * t * J ^y jL-^gx Jail— i Sj^yy ^ 
.aJl— ja jl> d^> ajl> LaaOj j <l*—i_ jj 4»j-li _/.j ^ ^jO ^ 

L o—LS"4 j w L^fld iSjjjb ^jlaJ jjia— jO I (_5 J; jlj ^Jy* c— ^ jlda- 4 

j I jl (_$yiOj jlaJL« 4 j jlJL y j_j— 1 — 1 1 jt* ojla —> I oj j lSj^ I *— 1 1 d^O jlaJL» 
jlaUTja jd l5j_^ J-ojdi -OiL^ jW ^~b>- i5j_^ ja ^j-—la- 4 44 j^y 'S j 'jfi y lS \y 
(ppm) djJo ja d—»—i r » * * U Y * « « _y_aUL« ^^y.y J^ l5^ .o-I ojli—> 
(_ 5 jj— jlaJL 4 ^1 ^yl4— jjjJc— 45^jil>- ja .aaS”^* !j dS^ld ja JJbr- 4 dix—j 

o—l cdx—J j j!jO* (_£jl>- l — j y^ y c£l Jal ja dS^ld —j l .<xS*^y Ij 

1 jlal— ja Jl^- ja.ia—(ppm) jjJi—• ja d — « —i Y « « jl 4 j OjJJaj 

d^«J (ppm) d y^y J j O '* - ** * Y * * * * ll Y * < » y?/ o—l » dS"U- —»I d5cdd 

. jJ L 4j!-i I j 


11T —T 

Ol y L .i L ‘U—lLa ji tSj^y I 1 — J I jJ ^ y>?y* »Up l ^~y 

4»ubjc- .0—1 ^yil j >%j j^abs- ^yj jl f*^ 1 ^** 1 y dS^la- 0>L ^y*A>- y 

d^l—- oljj (^ jl j .~o_j) a—1— Vl— |*j jo- 4 j |» — — J - 5 "4— j*-ia— C-. __ 

j oJ— dS^Ld J I UjL^j dS^Ld 4 j i_11 j yu j ajjj j oJ— «-uS^Iy 

l^^Ja^l dS^Ld 4j dS^ld- ^Ja— y. yyy oL— d^>j 

j oa .lid, dC j oadJ^gjL I t^L^5^Ld dl^ 4 j J oL— ^ UU ^ L^5^ld .a— a L— ^yLJj 


1- Black alkali 




\a 




#jy A/^ jl | jO*> jj alS^U- k_j I pH .jjyi^y c~iL wLjli jj^bIjI jJ 

jIamj jIa L5~L^.» .hXatfL ijA CjIa<«j j *x***S*j jU^ t ^ 2 L j y jLL* ^IjI j j 

^yyii I <1 j*»j4j JbL Ij pi4rf . Jjjlj J-lj jly A/^ jl yVL pH jJ uSj^ 1 ^ 

(jjLli jl ^loxi"!y j j_jU»w» ij^ly *ili>»yi_j*- .j£jla^ v^Ij- jl (jf*^ 

^yj pH ajju>b« i^ljlj iSjijf jiS^I.jjyi^« cJL y'LU ^Lfk->%> jj »L_» 

l^ljlj tSL^y jl C. ialp ^Ijta C**«l <£** l^TU-jl fjJuy A/'P lJ *\/A 

Jjli jyL>w> 4*y»iJ y .«U*ll> y XjL« 

.jlj JUiil U<Lijj <«^ll yj 4j y yjj I U Ij jT (jly y* J k—*1 y L»U 

t^ly ,C~»I t5jJyJ» W-ti* (|)Ui»-Li jlA9> (jly l^Lw jl y Jyfcj 

OJytf 0 jljjl jl Jji-J yyiiT J Cm>I *3"*jL«w c5jl^ I l 7 j I v ~JJ y’Li j Jll* 

tS'j-i l$£-^ jl J-^J-! Jj-*-j ■ Ji y‘<s* ‘-'Lp lT^U j* u^v J yi^ 

C~d*5"Jtt49» t)LL y jj -Cw>l f jV yj Olji (JjjT*J» 

j JJ .^y* J®j^* jj (Jtjs* c r J ^" ^ 4*^ jy* ‘t'"^ JJ (Jjb I V ^ 

y*i—• J ^.Ty* J*** ^jf^T ^Lp j lT^U -5* ViV 

•^y-Lr* y.'HO^Ijy 1 y^ 

.-U^ - ~i ‘•pjUa-* lit* jU 4 jLL* (,5jU I Jm^LLb ^ly i_j I ( J*£' (jl*jlj 

jIjiT (,^1y fc—>T C-**l tjjlg*4 (5ly VL C—UJ I 

(^lyBJW Ihl^w) |*J J-K Jj jif'jl 1 >-jT (_5jL»kl^*« (^l>jlyl jl ,y*y Jj J Jjj 

yJiLi I j ^ITlj k-jT u J Bjlj ^l>ljl JjLj U Jyijyt B^LamI 

k—rfU^U jlyL^bU-lj (^1 j-j Ij klS^la^ ^jjJJaj j oj p^y Ij j^jyi Jbj I 

(_5jUy I Ly I CwL. S' jl n ■f* J y-^J jl ySw wL« t 4~*J lLa Jj .Jj jL-^y* 

( yiAl—J*k^-f-l—I L^_i I JyJ^J A_S^yL-» J k_Jcl^Laj^f 




i .V ■ l L^ j LLj ^1 * * j jJ jULf l-ifc 


. JjjljJ i_£jLi I tv)1 Q >a S ' j O j-i tv* I O.. J jIL j 

y>J<) I Jjl<ib «-j J j tv> I jl ft jIaZmI l&y> I o -law* oVU jJ 

jyJ J tv>L) jU JJ*!>■ **+*y . C wl 4jilj ^yjj ji j ji (Jl 

J»«l)■ 4)Uojj Jjl> ^1*1 J- 3 ^ I C. A .TjJ jjy) 4 j lT’"'^ 1 

tv) I ti5vw jIUjL* JzS'ijA jyf- kAljl <C ^jJLI jl 4 jL»-JJj iS" .LmiI OvA-1 

l tii5s>j5v« i_jL jii (jl4 o_j^p j* 

,Jj jbjj> C-iljjJ iJUif^ I—»I (jljjjLiA 4»J I Jl jj yt tvjl y>4j 



tilrj (*^ A 1 A" -Aj_A cjtl ji Xljf^jj iU-Jjj - \f JSw 
jjjA A 3 >TJ •'-^' ^yrJ^ALiji 3 J 3 jA 3 y 3 iJJ^i 

tSjjjliS'jl iy*; i5jA a Jr-* jis4i J^L* J 3 ^^ 3 JJ 

.Jjb j\Ji 15^*^ 0*illjl ji JbJSjiJ ijj SjJ jJ yC*e>. (_jjL»o 






oLT j jLu 0 o t ,g J f w\£ 


>«l5^L»- u *_>- jS.\i ~.»l ^ jj ^Lw» jl Lj ^i oL^f4 juAJ J jz£ 

Lj i^L^jLT” j i |j-^i iCU^I aUiJl ij** ^ j J oLS"JLi j y 

J pLjJ.<3 j- O lkUiA_i 4 j* li_? .Jj_i oJjL* <ts»-tullj J~s~l 

j v_j I igjlwtj & j.> i.lS^La*- ^)U_j-i j-> 5y>- ‘ijytj & Jjl-S (j^*** 0 ^ Lw* 

L^-i '^5 "”Lj~ (_j *—! 0 ' j p j^> U—p 

,0-*l Ai—J O' 4—Jjl ^jJiAa— i» oLT|J L> |». ? a ^ ,>—< ji- ZJjy&tj 

Q3yj t a1 ■? •^■‘■^ jj ^'UP j*p\j£' O*o^>*^ >—Ip' ^ y^fi- 

i^JJlp i^U yA'J- oJ^U- i jL« J/) ji i j1.> LS iii>^« J^l jp 4j ^lip j^Up 
c-^o-pI 'iS”L>- ^ I jloi_« j ciL; iOS^U- ^ {S' J^L" o-i^ k^Is* pH 

• JJjlj j 



J yiLLl JT 1 ) ■ jj jUU yjljLp ^Lf 


aJjLa^SLj % ^ J^JLj w-J l I j j^ilp a Jjj «L$^ OJJ jl * ^jwL>- 

^ ^L-»^l j*a+£' a**» &jJaS*** 1 ** - -*I o jiL a 

AS***y*^Lp ^L*n 1^) &^La p-i~a Lai * j>~ 

(jL^jLX j ^pLw-p ajl £ I .c—I iSjj j~p aLjT' ju^« j L^J I j 

J ^y.j ^^^**1 a**> ^ aS***»■—■ ■ '^I flvL-*< jjJS^Ij 

<yj ■ i£ jj j~0 JLp oLftLS ,,, uL> j jJitj d>\ji j*& £ ' c^* j j^aj tjj 

i-LIj|^i - — d 1 o wCfctajP A*—**' 2> 4«j \ Aj 0US"^Lo ■ *— “**"J* <| L _5*_J >^ j*& ja&XC' D3 j**** 

J C -. *l oUf jL # 3jy* Aj l- 9J^jiji* y^?Lp .JjIflwLi 

t jj_jjlJ IjljJJjLp ^p£>Up ^jjl jL; dSLl>- oLa jjj wL>-lj iJ—3jj> Oj^wsAj 

jLi Jj j*-S^jUa-j jIvXjLa Aj (wj^aj>|*^) jL |*i”" J^CS- .}£ jS"' J J*J jwi tj»jj-*Li i j i.wJ 
,JJjJj l j—A ^jL-J V^-^*£%>■ e jL-4 vX^I_J j^JL—s <—■ *V > m5 ^-■■— y*-*-* J ul~**l o L? 

■ iSjj J ijSsua t^ I t(_j*-» tyiT"t J IjIaUJjLp tv—* j*aLf' jj^iA^ji 


^Lfdj vXJo jj i £ j 5 j *> ^|J-T 

J j Ct _ -j tojl !jl JUjjL-P t^jAL-S"Aj-i^j jj jLj i jy> ^jLajI j-j3tc- A*» 

jLo-jA_j j —a jj j-tfU p ^< jl Ojl tj.< 3 «P a—< ui' 

^jLwj j • ^aLS'* l^us 0 JJjL* (^LjS^L aS*"*. Aw» I <1 

ojj ^ jl 

s^La oJj T & :>j^u>- jbOjI oLjSyJ ^S iwUbj^ Ij aLS"" <l£sJL>- 

■■L.ij C-a.a.^Aj tjLftLS^ojlujl jl J .•AjjL-^a Ij oLT 

Jj jlwUl^a J* b ^ 




•L? J_ij jlj/ jLi jj y ylia 


A\ 

IJ J y*a>w< i jS\Lfc-P J J j—“' jjtiil _y^-b vi-pL 0-»l j*i Ojl 

to jl | iS* (jUbLS^L wLii jj jjjlj jLi j Ojl aS - ^yl^L^^jA j**. jj»j 

tjllJj I J jS" J 9j J»ij jiUya oLS^U .iyi^ i^>pL Ojl .J-ill c— >l 

jlj CJjI (.JjL- ^yilp- ijl^LS" A > »» I i J-J • J-iyi C- >w J (,£ yj* la A>w LL« j j 

jL j Ojl L ojLi .MiS'^ ^jj L j gjJ j*j«- Uii-rj^y* ijb*j 4/ aS^jiAjA 

3 y'.o S ' ^j^\p , 0 -**l ^5**ojl jl jAa L ^aLS" ojL* jl yU*L*^ {jIiXmpo I ^|>LLt 

uJy^y* ^Jj Ojl y*jl A^”"^IaL^" tiSy . 4'^ ya.o*07 ^li jjTjLa a Ojl 
eJO j«^i L ->jj i£&j A c—l jij Jjjli jr“JJ j*** *i& J Vy»J«a* 

jl_£-i I Ij Jy->- Lj^Jj yL— J^iJjlS"" JyvfcS”” jl*j J-> Af"0-1 (j I ^^JjA ^1 .Jjyi 
^yUilj (^L$5y VyojL* J OkA'la L$Sy tOjl Jyo5”" ej^\pA; .jjjLa^y* 

J oJj I jJ Jjj i^&jA 0-«l J Jyi- lI&j jplj 0-0 jl A yl Ijlol 

IaAj^LJ i-U-ib eiU O—O jl Ij JyS“ j*** ‘■i&J ^yVlj (^L$5y AS" j I jl iOiLj 
j jjJT ol-S"y Ojj^a ja ojl. jjLbj o£a*-y^” oLT J5"”j #jyt o-»l 
_ 4AA5 ^j/« AilLjl IJ (jJ I jly AS - j o J j! jj ojl OjL j 

JT jX: jl yj) Ojl (jU_i .PjIa J ^jlj** 1 ^ <-A0La 

Ja*<yj Ojl s iUi^l J k_ aJj^- jl O-J ^jV (jjl I jly* A js>«J J I y jjj J*a 
^yjiytT OjytPA jULS"(^ly Ojl ejLii*<il ^li JL^Jil .JOjy<P (JLaL^” 

jl ^SjZ (NH 4 NO 3 ) fyJy.T OllyLi aTjT JJjA; , 0 O» (N0 3 ) Ol^J j (NH 4 ) 
jl Ojl C' ; »» ' i .AjIj i £jlyiPA (^lojliu^l (Ol jJlijl(jyi (jyi 

aL»hjAj j JyJij { ^j» Ojy-«» eL5”^ly ajLii-il ^li JliCjll Ai O jl ,JiOj 
jj^w* Ajjl (^lAijS^.Jyi^y* ^1^1 C.AOj i^Lab£'"A jI 0-**>J j-»A f^\^ r i^S'\j 
( j_ls . JlJIaAJj jLf 4j JjS”Olj^Aj (JLj jjljljA ^ I ^lya .JJuaL L ^ I 0-^1 





<_SLiA j ^LLj ji jlaL? ^ I j> \ • • 


I .Jjl<U»j j15"aj Lj5^1>- 4j Ojl j j j Ji I j jlai* 4 j Ca')I yj (^L^JL* 

I>0--I ^ y>y ' Ijj^l ijS"A j Lp-^Uiaal ajL ^vl .C—<1 O jl J-AJJ T * /& i$ji>- 
jl ^ aJ—i jL aoL* .d —'IjI i Ij klSj j jiJ y wU^I At ^Jj wtJ C UJL U oLaJ y~ aS* j I 

d5""Lj yt I viS^L;1 j! 4«j(JI p j ^Ifcoj^S"" ^e-Ji oV yA>%* 

J } iC-wl jLS*t Cjjj^o jIaL-S” u_»ij ^LaL-o jj (cI^jLp- ci5”"LjI) i_j I ; 
Ij ajL» yj _I . Ja I y ji CijysAj ii jl Ji jl^# OpJ L aJ_l iy aS~^J jy£>ji 
CjI^jiJ .iyi Ai[Jp\ (_$jU I i —j I aj U i£oijy 0?°J ^ jl J>y 

/ jyJ j^”"V* - '~ J jy^ , * j . ^ y*-» j »iy cjji %rr / 6 csijij ^y^y *i 

( ^ibiyS ~ 4;fl. 7 (_gl jl ^ ^Jy\ OLL««J .c..il 4jjl (_£l bijS' j& jljl* jl y_ l y a» y* 

Ojl (_5*j/ L; J_^JjJ {j\j\i lj->j tcl—il ^jt y^~ jL~j JjS"” a jjl Ojj^ jlS" ja 

. j*jla ^^LS"jjl jt U j j jji\ ilS' l>- jl ja^ b s j .jl .(j»a ji f A) j-ila^ 

Jjlj iOjl j^~At . i-l — iI iCawa 1 jj jULT^U; oUp- L C..jI jA—i 

jk i .t£ij^ yi\i£- yl+tt i y^ ij ll. ..il — i i y&S" y\ ji y*y ^LaUS^ iwJ^iia^ij 

• ^y> l y > <up-_j Jjl ^ 0 Jy&A> La jjl J ji ■■}y*y‘ '<^- i b (j A l-‘- > fca (Jl^wl Aj jlALS^ ji 

j Jol^ji JLiil ,_5^-» jj j^i’ 3 CJjLp 4 j L d-J-i l y jJl—3 4^ij4jl^>- 

J^usr^- J—<2j JjJp jJ eJ_— <Up-L-i Uj>Jj>- L^J-JSj _j jl j^~A> 

^Lajj^j. 1 j j ^yiji * ‘•- j b^by' s --~*' 1 i aj«i jj .—i ji yrJ iir> 

jlAL-T J»jij LSlj-J ( _ s i 1 OjLa J A —i jp- /.Jjjb 'JLS'y (^jIaLS^ _^ljaa 

ji—j Ij aL_rojJ J-S"jl aA-J>jJ JJ 1^ J,t53 ^j~p»a jjjL 

j jiUi (jljlj VjAJta tjji«A y _» j jL>-j jS^^L aLT.ij;_j! ojb J^-ij 


1- Acid-forming fertilizer 
3- Nucleoproteins 


2- Phytin 






oa-T wL-mj j a^lzsl j (jLaL5^^1 ji . jj yJ* kl^jj ^l^-jl ^LaA^Li 

^jLj Ojj^sO LJLp L*0^j-d J l 1—'I ^jjjLd 'i^AJ a yyt y 4jlj J .Ayji^yi 
jtfy y aJ-l J-lj ji klaOk^-pb ijy y aLS^jJ _/A-J ■Jj~»S"'• tti JiJuf^ 
J £\j>£> y Jjjlj yd — -3 Aj iS^ij jL j O^/jAi .J y^tj* jJ*^-***’ ( l — J1 jjj) 9 _^> j**» ki&J b 
jL>0 iS' (JLiJ^> jU»-jJ a yy> •‘^lS 4 i_/**^""Aj yi~j in Ij-i jJ <J j*a>w» 

jl y —J ■ J.U.,—a i_ju«*i> (_gyalls> y ^ y'a jUaf- t ^gl—^Ijlj t, - l *-"b yi—J iy^S" 

C«JL»- jj yo^£’ jjal o j ^^ jlj I kli^b*- jj ' Cwb I ^15 ”"lSJ^* u^W -3 ^^® 

jAl—ls I iglfljU,,.*.? J ^j***djl I J I (_gL^j ia,—< i^y*JS* qL Lj Cjjj^Aj ^«.. ja 
Ja/lj»l JJj Aj iJ-lb yL»J (JJjbj ys li» (^Ijlj '*-■■■'^ klS^l?- ki^j •■ 9 _j-“ lS < 

li jUl/tsIJj jJl~J ajlfl Z ul C-Lli .^ULTajLalwl Jjli j ! jl (_JJ*p-li jliAdM ■ ijlb.li 
J o r® I igL$jU,-i {pH < 'F) (_gtUrfl lSL^I?- .C—<1 kiS^L*- 1 _j£aS""Ij ^b (_jlajljjl 

3 (pH > A/6) ^ LIS Tuj j-1 ^bjS'L*- jj ^ JJ j^’ L g /> J_ji»fc« b I 

yL~i ajlil^il cJjli , rbalS^t^pb 'lljAW ,jjJ _jl»*db ajljjl (jl^a Aj ^.■.—lfT’’ 

kUj I J yb J J • 'kb ^ Adljl kiS"l»t. ol y' J l cri yb ^gJlAd Ij J aJji kiS^L 9- 

(^Iaj^Lj J <*»b kl5*L»- jj Owti il y> cJ aip ik_j I ijjlj C—Ij jl 

*iJj o^L**») ^ a- “ lS'j^ - 3 (j®I t y i ^ jca 9iJ ^ : ^i j kiSjjj 

(_5l* jjL dj C - >J l$j I J aJy t£ j*£ (j*^*" J- 3 

aj yj \£"aiaaj jl (_g yjji aL.^U 4j Oj JJ 4j aj jjil ki5^L>- 4 j aT" 

J tj"J *—dlji b j I jUaUd j ai J U a ^ d i ig[fr> t ^S"lj f^y<0y> ij>) • J *S' L g* 9kJ - 14 

ajlj jlj_i ki5^La>- jj ijlaLST"^Jau jj (j^i- 3 j* j- 3 (jjl '>—^^ (ji^ -k^—>1 jjiT ■ilj- 9 

Olji L; Ij i_r"bJ (_Jjl^jj J_^j15^IjJ j Ojj^sdj dJ j ■ 3 >^ , L f 4 


1- Apatite 





j h -* ■»■ « jj j-^L-p \ 1 Y 


aJ>jj jlT4; I —> I JJ J5^S 4a jjL ~ » 4^-^5*, JJO^a j jLb\S'cZ'io- 

C-JUS*jl J vUS^y«j ‘JiS’j>- 0 ^ajlS""‘'Jai' jl 4-» lj jj jl <«LS^Ls»- jJ 

jaiw alS^L*- jj jiu^i oUJj ,jj I j-a jj coJS'j! 4i jjj *u« U jj 

, i2.-.-»l si£"^ Ls“ jj a ■>! a.7. 1 .1 Jjlj jSr 4j ^ I ^Ja Xj J oLS" 4i*-ij4j J I iwaJLs- ( J»Jj4a 

Jo j*-a JO J C-J j'js JJ JjI jt tvUi^ p J *S~J jT jl 

J Jo y*d diCjjjJli J—*-< d**-! L djLl**J .2 jl ^ 

'lW 0 Uu*j y~*<s* ^LS yL ^ jj ^ ^ oLi-w> 

iSj^ dSo-< j jjL-i wU-^l jU-J L 

p— JLS^ 1 dJ Lla«£ ,^l <X«J Jit-Ap l4J LLn ^ L*^ . L »>4 i ^ yt^lp 

V ^LLj |^£ 1^5"* U*- ./^"I lj’*' jA~* $ ’ jiJ odd CjLl ^ 3 dSw* J 

l^La^LL* d—o jIaLS^ aC^-it ^jj jIaLS^ j 

^UojS" 4j |t-A ^ ^ I J jJ L«v& J y^S |>J^\p 

.JjjIJj 4jLL~J 

i^jJj 4j ys^iP I Lj I j (j ' jljJ ^ b L^o j ^ 

j^jiJL^SvJ oJ-i I jj L /^pjj jj lj j I JjL 4T C ~-' ji’HLT^'^J 

,J_i oaI /’ J ‘~r J ^ ^ L - 1 jj^iji}p" J - 1 tiS 

j. I_^ jJUA-t U-a 4_j aLS^jLj aJ^aLi ^>tju LJlp iUa J OJ L>- Jj 

pj-ali *y?j jj 1 -^ *” i ^i- s j^*j j I jj -«J-i iJ&^S '\ A11 JLw jo 
|_J < ^-* r j I^ ~ »■ ‘ jy »kXid ^1 -. > -L* ^1 J' ■» j L-j , v U5*^ jJ jl JT 

lj J^i-^ J dj" J~>" I J I y x3. ’ >p ^1 .O-al 

oL^jj ^ I iailjj ^ .Ja% " <0 tvUS^y« ijL*i lj L^iji I L y*"_/ ^■•ia'J »[£"jo 


1- Triple Superphosphate 


2- Potash 






1- Muscovite 2- Biotite 

3- Orthoclase 4- Microcline 


5- Micas 





j ^^ h.** a ji j^\l» \ * f 


cii j j t^jy, *— j L*^ as cj jV yoju* I^IS - " y>) ' UjU^La & ^^S"'jl 

wUjLfi i^L^$L<j jl jj j yry* 

<_£jLp Ja_j tjj .C*J o^LiuJ .JjU jL-~j (J>1^ ^ ^ ^— *Lu Jj JiS' 

^JjU Cjjy^Aj' aS* j ojta ^yrj ^-y *^ jL* iS^j^y* 

o^jjil p-~-»Lj jt-iaP^ •■ 5 - 5 £iS* aUS^Jx^jj .yL- ^ ^ ^j*-’ °- i Jj*^ ^ 

owUi S-X^jp ( j,1>*j ^ ^iaJ JTJ^ -h^y XS^L?^ a<* l£ 

_ 4xiliT^LijLjS^ ui^pj-a ^gl y ^S" ^LaLS^ ojta jt y L ^'y &LS^4JL*^j4j 

JwJ y 0 wlp J o (_£^ a5^(_£jXO L <U*j Uu lj ^^-iLu _ 4j jlp Xu La 

^■^a'o.p ^ I »5 ^.j 4ji—ji 05^L*- j! ^5 oLm< 4j p--^Lu .xxT^* c-jJk>- twU 

h~* y j 0 kO+P oil 'r'X J 1 er*^ ^o*p aT aJj 1 t-iS^L*- i^LaAj's/ jJ i-j 

_j eJ_i ^~*Li_i .^iljl 4 (_j A ^’ jjijIjil L .C—I (_$L»AjV jj ^LaL^ -- < uioj 

jjJ—>- Aj jL^ O . i jyfi jj --J jS^g* J Aj ^^IO>lji^j (^iJJ^ 

lj .j jLS"" A; (KC1) Li ^ jiS^ Oj j*tf<tj j*-—ili a; jLj j j ^ A 

,j^—^ .JJjil OS^la>- Aj -OLTIJj;- L J?jJli»>i (_^L*Jj5 ^Cj jy*&Ai 

(_^L^”b>- .jjj^^s jU-iA; IgJ I A^aj^l^a CjL-^^,aj>- jl j j j^3|-j-« 

.C~*jI ^ LS^L5b^ J jj ' | —j 1 _ji-ka-a wui_jj t5 ^ l£ jij^~ l>I j. ^ ., -> «-» ^ jj 


1- Feldspars 





Oj j+pA) cjj i i-f LJj*T JjrfjlS'- ^6 ^j£-l 


:jl JijjLc («L^UjJuu yji'.l 4- ,l&Jj>l JjL«io OVIjI jJ i£jLS* 

jL-idj ^jIjLj J3 3j£ jjl rj)JL*$ji jl Ojl j ji—i tOjl 

pl^J-A ^.i** 4j C->jl J jS" jl 'jj.ffi Oj j XjU JJ jUlj' Ji 

^Lj jjT ^l^-i4j Oj_^< p4j W>j1 j=-2-J <j\A2j/ jISj J® J I J or*j *i'-' 

,JSib ul JJ? <1>UU? 4j ^jijj 4: _J i^jS> 









J-^ij iS[/ jl*i Lsi^^ j 0 ^^ e ' JL*»i La 4jl>-4yuL^aJ jl <_>Lw 

^oL5_« (^Ijlj L^aLj^ J L&U m .j C4jb^3jj <^-> I 4j w^wJ wjL—j .0~*'Ijlj Ij jjLftLS^ 

jLw4j oLTi-Ui j i£\j> {£jjj*0 j00\*Jr jl 45"C^l j yu*& iOj 1 ^ 

t jj j jlS*^4j w->Lw ^jL I JjlJJU wj I ^b*- Aj iSjiJ ^(^1 ^ia*>vq jj 4jjul>- . Jj 

('wwl ^jjj*& jULT^SS"! j a 5*) ojl 


uLj 4*fr g U ] 1* j 


^,1 j^p4j l^T jl C^l jlji aS""<w& 45"'Cwl j I jJl>- 

jjJ —• oL~w.il" jl oj—i sjLoI j^jl>«_J (_5jjjLiS ^jj 


^jL»- j iSj~*J isrjj »oi ^L«l i^LwUji I ji Ij jjj I o-o<o t_j^L»li lSjj lji 
^JjL* d>- 4j aiUol ^ I jl aS""^LL^" j 1$JLjI Cwi j iiL»J jl l^J I 



■ C.t.'i- j jl^ll ■»>< jJ ijULi' jjJ lip ^lip 


\ • A 

a* Vy j ^ 

i5jgui ijLj l> i5jL>T ^"l — T 

jjj<ib ^yu j* <ijle- 1 ? -Y - 1 
au-i i^jUj I uJ J h -* *_>Lw L 45” yjtjli ^jiC y> 4Jjip J ^SCLaP- 4 »w Lia j _jL'- j <U 

aJ-i O-.t .jT(_idbiw* 3 ajlii-rl L J alp- O I li 45"i5l4»_jip l/jjj 

4*^1p^)LpjJ .U-l ^1>J| [£jy I a 4p»i« 0*1/11 4 pL»<» Ji L» j I OO* *y 

L jU^p ji y \ Y/6 (3jL»-» l5j y «L^”(^ 'y^j O** _p A6 L) 4iLo*«j ^yCy> 

U j# 4S"^ I4!_^5 "ji iS^Aijie- y oljj. jIj (jLii JjS" j Jil j 1 —jI—j ajliol 

jil_ J}\ jyS~CJ^—> a!—>- k_J I 4_S" JjaLi L 5 I 4 J S 4i C.<i'.i Jj iy oJ-j i_5jL) I I»_jLw L 

0*l/y_i J ^*oS"L) 4—jLia Jj y olj jLiJ Jj ) \ Y tJJj J> J* CjLjj 

»j>lj {jLw L^>Lw Aj Q«*.**J 

^Jiiy ij-i ^yiLil i^5~<1 pj Oj^ d ^T ^ ^ oli^l L ^*juS* 45^^Uj 

J45*"fJiT l^L^J jJ olyApfc 4i 4Jjip j-> 0*- M L yiU 

1,5 L^j ^5"l jj Juyjj Y A r (JjL*-* ~dy (j~t )jil 4oJ j ^5"o»b jj ujLw ^Lpal 

4*40 4»4jjJi^yp iSj^ 1 ^^5"jl aj U l T . ^ I al^> C-*> 1 L 45"*U&Li 
j»aii".ciL ^IjJl j;J L 5l4i_ > Lp ^-u5”j^5^Up (j^>L« 4jjt j_j5"^ 

.jIJU jjLU i- *■ ■ - I —-»- __»lw 4 j Cw«i y ej)jjl4j 

P 4—— jU; | jjiUial OJ^i J ^4 t lj 45 "^SaAy jJ *-J^Iy_ 

ijf j Ij l 5^ £ 45"o^5 "-iAy jj 3 Y/6 JjU-* 

ijy> ji -iy JJ*Li ^5 ^^ jl J-> Y f ^ L^T j ^LtS- t JjJ-l lSjL| ' 

j4maA j 4-i 4*^ip Jj^LaP ti-pL 4 j jl JyS"jlj-i* Ijil J? 1 *4^ 





\ • * 

Lj j?- <i 5'^yUj .jIj jLij w^Lw 4j ii — —> ii..wL—.•>• L> a-jUL* JJ 

ts~i-JJ “'““J •*j> ^y l5 y* "~2. i_r*J J Jj 4jL-u«j 4 *jIp jJ (jjL 1 
J 4*-jLL« ^b—O 4***-Sj J"®* 

(o}(p a IS) jij 4j/j aj^Xp j/ i J m ^Lf »\S ) f ~ Y ~ Y 

j aJL. j_S*4j.lij (jlw^LS"l; eLf(^UiS ^J jij4*L O^^P 

J ./J j~> J^L* jJ jii-jt jJ jljj^ tj ^y {£j ?i 

^j^ig jljL ^jJLL-i jbbw* jj .iy*J {£ji.jS* (^L^ia*»w* jj jb~*«j jj 

j-J ,j»Ui»l jLj_jT i_jT j c —w ,ylS"j<j4jb ■>_^«»p jiTiop- <u jjibc.-j 

|»t»-J (jl jS oil«Jlti J* {£ l —*jL«*» b C~~J i_r*J“* | P JJ 

^b»»>l ^XjU j I (ji-i iSCy-T eJ*»i« O^/Ll (_jl ij J» j I AalaA. ji aSL» ji ajji jj 

<^Ipj jf'b J ®J-i i^jLj l »l»r ^ I b ,*5"jiJ^L O^P elS””J j^Up jlXL lj CJjf 
.Jj _J^1 iJJU it sl^yS* (_£ ApL«j L 45”* bjj l L U4.i.^ 

(^b> 1 jT *j itj_s^) J^j4_jb aLp f 4 _«j Jj_jI jl ki5wj-P .Jj j*£ jl jJ A-wli —* 

,Ji£ jly <uilk* JL. OAi 4^ ^wLjl Ji Jj 
*^"L“ 4 j _j*i«j-1 y <S jW" <^IppjS^ j xi <_gjLo I I^aIj^ tj I L j>*- aS^jL j 
Lj yJ>? al^S^AS^ijjl^l jJ ,iy jll^P jJ ^/Y t\S" Jj^Jup tJjJ-1 aijjt I 

JLpj^ i J-> cJl^Aj SIS' jJ^T *AO yy S ' ^LpI ijS' j J“*J (_^k_J 1__ 

aJJa^i *!- " »"*J w-.»^Lj-. > - ^JiS^J Ij Aj-jlij> jP ■*A^ 

.jlJ jLw ojLL-.l jjjj» lpLw jj Jji>i_« jL j Ll.lalp j 

eJk. J* KyjtyS J eb^ u I L a 5^jl oLS ^^Sy 

il jjUj _r4-' c r J ^*' t , ^ jb$U jj Ji f ojjjj otui ijyiS' 




i. C dP j jy'liLj ja jULf ^Lf \ \ > 

J-^pjJ ^ Y 1 cJL- *J d- i a IS"J^S^LoP a J-l ^gjL I J j' 

»ui y Ij k— jL.-* Ji ijP^y* ^IdP ^pLp K-i')! y_ 45",_jjdi .jlj (jL>w ^1^1 

jl yj> JJ I (jL j_> Cj\j\ 4; L?V_)J .J^,5"L 9 ^ I jIS"L Jj- L 4 ^wLL» jJ a IS" 
Jl i_g y*^ cl^iLw jj y> 1 Jji> < ^j i_jLj^«j y jL j i,'..laI p jj j oUij j-i 

.jlj jLLi 

eJ-i y (jLftJ_^Tj aJ-1 i_£jL 1 leL i_i I 4 L*_j4j ^diS"45"i^jLkJ J-> 

^LajLJ Jj Jj .J^S"oJjj ki^lai- alS"^ 1/Y jU^vA jA JJ t-Sj; 4J»j jlS"4 j j I 
• Sy y~y *UaajJ \ 1 alS"”dJjJ jljjLa UjJjj ejJ< C.dS *yL i_j^>L>1» ljLj L 45" 
j _>*- °^"dJjj lS^ k—'L j ^jyy* ls’J'** j«^Up >-jjaa< ^ I jl5"^i-uS”jj 

Li <u-jLfl_3> jj j y^" k-S^Lc*- j' ^pr k <u-jLL ^do .oL e.s_jj '-^ y. Jl y^" 

jj j aUijj-i jk^kj l - J lyl ^ t5^r~L c^*L> Ls'i/jj 

.jb jlL Jl iajLL-l ijy» tSLfclw 


j if-r-r 

^iij Jl (J L>*wtLj j ^Ias- L jljJ^ Ij (^wuS"j Ls'i/t^»-) Jij^Jlj Cj^Ap 

4jLL ^yjLLi y_L J l^Jy* I a O'i/lj I ^yi^P k_J yy jjisL JJ 4jl.j jILLa 

4aj, I jisLa J.^1*"^** 4 (1)0^ I J ^ L p jtS' Ik4^“ wL^j 

^1 Lw L«j I , y**^ 1.5 jL I J^ 1 ^ ^ LS*" . ■■. •* - 

U I k^Ssj (jljiP4j (_5(_^L^JLw jl ajLai*-| (jl^al JjJ j^iL«43 

jfi I a ilj^kl (j'kk' igl$ia*>t.a Jj Jj J4jlj CjJL -ul jJ jJ tSjki I ^jilLI 

(Ls'i/jj j 4jJ^) 4jb^i j ^IjJ Jja I Jl ki^jyA 4 jJLL> ,id -« *l edj-jj ^UxiL 

.CLaL«I a3L Jl a jjj kiSv jJ 




j iXk i ,-*® I ab* ■* 1 l» 4 S""^wuT j l-£*)/ j/ 3 

^ £jLS" ^ A*\f j Y ^ S 6 tY S rt* k__J Ji <tj sy a j_ 1 tj j*oj> L$J I i^\jj ^jijLL® ^jj-» 

l) j J j*l LiJ^ ^j 1 i_j>* jl ^LajLw jj ^^^L»p jb£* jj 

j T • tL iwwyo tijjj^_j oj_i c.-l^T*1 i_j^Ltfli 4 _jL—; jl ejLii-il L j j^S"" 

jj ijy> 41 p £\y 4 >® j* ib <jL£j L*ojb jjjt Oja C- 1 L>- jl ®l* 4 > jj TY 

lS jUwtilj L 4ib ®uijJ iS^y, ^J i£_/4-' (JIL^jL-j iS^j^ ^l®^ 3 y«pLiP 


c-»-i SjjuS^jwu j <i;ta ii~b f t _ s A™®»I (Jb_^) (* J r c *‘ J J- 3 ^ 3 ojj 

L * ^jl 1 / | *wL*®L —• Ljj 1 Ojj ^ts 5 ^ -b—'I li^jljl j 3 0 I 

1 »l—®J b i <S" ^UiS" J ja '—4 ^Lp 4Jb j jj .aj 4I>- _j f 

1 _ > I Li 45"*.}_£ ^y^Lp ojj jl J'~'^ L (_£jb»* ®LO^> 0wU® ^bal .3 j5""j_J*b L>^rS--® 

C .,.■» I I jSnJLU 4j La <ui Li ^ I . JjJL® ^.JL!f 0 wuL <u^s jj ^Laj^" j el>- 

L a®Uv iC-lLS”"4jLi®» 4 j JU^iL o-L® ;_£jLj I i —<bj L 45^^y^Lp 4jb 4T 

t (IjLaLS^jI ^+a\>- 4jb ^Jatl .-u^j^g® jjijji4j ^g> L « J < L»^j oL>- i_j I 

iS“ ^1 2 4j Jju jj t jiiXjjA>-Li jj jLS^4j ^Lt^l 4 j ®L«u i$\ jj ^®u5”_j ej'i /jji 

J-®9jj - Y _j ijj-Uj^JS"”"Utfjj - \ :jl ®UJjLp jLS^<y L*4jlj o*a*5”J 13 

(_gLfc4j!j jj DLN ^ l j~S j jj f -Upjj ^^j&L.® ,(DLN) ^^Al^ijl® j I ^ .<aA jlj^ 
jUL® U a®ui L)Jjj*l Lij 1 ^; j l5*—^ ^i L ~ > '^jt i j^‘ 

jl ojLa»_*uI j ®L->- i > I L; lSj^i I ^• - t "4 j jj °®b® c ^JS '^|_^l jj .si y> ^/l 

1 >L-j Li ®®ui (jjL I ojLc- ^ c— ®U*4 jljj ^<1. iy jU.^j ^ jL»«j i^Laj 

J al>- t 1 1 l» o®ui 41^.15' ^ OjAjS^l^ab 4j®L«j Jaj jl 0 3 J j 3 ^ Oj 1 ^ 

.jjjb ^jUJ ^jL kijS' 




j yLU L g\ g la. ja jULf y lOP j^\-& 


\ \ r 

( 4Pu*jj cS) APl/jj J / ^jLa? L>- 9 S \ f — X — f 
k^Ss.'j 4i^lp j* ^I oV yu o jl^iL>* jl ^\S a^u y 

j »— i y&j-* jjs tw* jl (jjL—> jo .wu5 ^jJ^ j" ^u5"^jji 

j wLij y i—jl eoLai»-l jZ b ^jo-a^ ^iLLa •" j- 5 

.ci £ jl_^i jj—i J y Ojya l^Ci ys I a Jj>w! O'i/Lt J J ^yij Laj I ?-yljx jJ AjuJjj 0 ^5vLaP 

. j_i Ai^lS”” jL^a jo (»^SjLS"” Y Y/f jlj^a Aa (JLj yAJ"” I ^ba jo a>*j jj jy S ^ 

,J-i aolo yyj Aj yts^P “Jt*' 4j -'■-“J (J-* 13 Jj^ 5 J- 5 l5jLm I ^ ^ y* .yL* ^ 6 * OjX>- 

C - -> J 4_j ^JLahu-a i^LaoL^- jl 45"*ol>- k^i I _ ^ !yj«j tSjby I jU>y J- 1 ^ AjkJ jj 

& <) i^jL-va c~'~ / olj >-'—j I _» ^ 5 4 _'L—a ^_ Y j c(jy>Li jl^P4j) -UI y 

.C,^jS j\j-3 ‘U-j-UL-a Ojj» ytinXil ^jty« jO C—aloy yJjl jl iSy$" 4j yA b ■(* ' ^ 
kJjOj—i | J_£'" JO Lj kiSsj (_£ljlo A>o j_j ^jlaAol_a -A_^sjO ao ^S ^Laj ai^OA>- “lijip 


J Jj.3^ OwU« 1 ol>- i—*> \ J ^ Lw \? yL>Ui L dS* 


jJjj ^5 j +- ~ y Jj yjjJu ^jIa^Lj oj^ 


t L^; aT^p! 


cJLIS, 


jjLaJ ,OjJ jLi^o lSJ^° I ^aa (^jj JO jl J- 3 (1VDMD) bSCi>- OoLa 

Oj^ Jji>a-a jl oiiip 1J S’^— J I iSj^‘ k—'tlA-pli apL-a^ S' 


y^r* ^ 4 —‘ I '—~yS' J C*«slo l jAj>S' a-ta | C—a04j k_J 1 t_5j J-J jl^Aa , O-i i? ji>aO> 

AS^ Ij A_^j U»a jo iaLi (_5 jU) I aL»- 1_1 I J i_oL-J -b t) A>J^| Ai^al^OA ,aUj 

jj-tl A_T” kolo ji —Aj Ij y VLj 1^1*0 ^AmS- c»0 jS* jl^,3 soixiaal ■^JJ'* °I^T 4 —‘ I ^ 

w i... _ i yu-i J aPjl |_gl^xlolp J kJ.lalp jl ^ VUa»I 



A>«jyj i-J J&y Aiylf- aJy ji shT jjlUP (^IajL J tSjL I i_J I 

ybL L?jLa* tSly aL '— J ^ c5j~*~H _/aUu 'r^y oi 1 *; J vij> 

ja aLL yL J l^i y I sa**i« O^LI ^yyi-iwJyB*- 

■*j$^s* j'a* 0-/*° J- 5 


-ui, i^-r 

• r 

Oy^^y* C-LifjLp- ja A>-jl J 1 -?LJ| aJy ij\y AS"C~J ^bT(Vy*H-* 

aal—i jl ojliu-l jj\j - O L jlajy >-y t£yty J-lj jl iSji^ y^b* ja °b^*yj 
ajyn ISC y I oa^AL« 0*ilbl L y»bL»J I £jlj^ ja AOj L?bii •J L-yS 'J a **£• J J-lj y 
CLIay y«ly’ »L» ja J a Jji *- l .. 4 . 5 " JL yA Jj jj I »L« ja abf ,yl ,Cj/j\y ysjy 
aay* j I t^jb^ I j ai i^jb-i yjj a< i_j I jia^jiiL \ Y Y aja^- aJL 

j\ aT bL k_J I - \ ItL saLL-il (_$jL I i —j I ^a» Ji jl .o» £ jly» a abLil 
(_J I jl (_£jb*«a ^L^a-J L| ,y-S"y _ Y J t(ajkbi J bay jlyiP-A) ajl^yi pi yiixl 

Jal*_a sL»- u_J I ja JyL»w i^L^Uj J^"\(6 « A_i 6 * ) (_£^_- yLl J al_p- 

sl> >~J I -byiL* .Jy jyL« ja C-o^-» Y Y Oji J5""jljLa J J)yL C-»«—* f 1 » < 

jyb—a ja C-O-.3 f • J JyL>*> ( J5”"jy»L> ja C — «—i TF > * tfljla ^b-j J 

JaU—» Asia; .< ja a^»j jL^J a j_w> 4_jjl ay-S^Sa 3 Aj^yj jlaLa .ay (N) ( JS"Ojl 

j^jL I bL I b *S~ i^jlyJ ja lL 15^jl aS^ jb^A ja ^^SjbS"6 

L aT(_ sjLy a .a^-j ja ^^SjL^YTF a OjI jIjL* ^S~j aL sala yyj aj 

Ojl a. w >-ia, .Li sala aJjI j yS' ay saL aLL" y ljL j sL- .—> I J?^LLa 
obL_p yL_u» .C—I “ay-; jbSsA ja ^JaL* jlaL* ujLj Jl ^ubja 

.ay AibL ^jL I i —j I j La ja c^ly ^Ijj 




j y\ jLi jj jULf y_ IJLp ^vslio 


m 

J 4—»l j AJ— j y'JuL iy OvL1 40lS”" i—j(—j J aL- I—‘ 1 li 45""t_sl<Ui) 

Li jlj jL—j jj jl i_sL<iuj oUl ^^LS""oLa>—L oi-tJjj l5 y**y >—*Ul 

j l i a^~ o—L^S v&j ojaL ^t o^w ^_5jL I —j I .'X)$y 4jLL 

j t—>L~a J?_^L>x-« jj cJalp jJjj (j-jjlt jjiALT" lSjL I i$\y lj 

jbj y>-y lS y VL O^LS""jl *!■>■ ' I ^ OO J?ji:L» ^1 4!f"o—I j I ^5vjL # ^" '•- J I 

jl aLj- *—• I 4— t O J A«i_j l£jL-> I iS' y bL' ^ I J *—jLj Ab^L i*j> jj ^ I jl .0—1 

Aj yS" 4— Oj |_5 jL*J -tj y ji |_£ Ajt—» ■> jJjLS^O^J jlijja"- ji 1$ _j>VL Owjilts 

»_j I jl |^g^^i»u < *^o> J- 5 J lj lS oLpIL jl ejli—I i ^y y> 

OjJ J^ilj^i- a-iLl—I JjU LjjL^i (jl y 1^aL>- 

j—j oLIp jl i^lej y~£ \ - - ^ j j**-p b a)L ^yfcLS""* a L 

Ojj— j j— j f j*yjy_j ijjLiOaj jjj- uuJjj i^LitiL jl j I 0—1 

£)\ys-*—i a^Lai—»I i^l j-i V_^«j<-» j 3jL i £jlSjL ^LL b »LT^1 .j 

O y*‘i_y > O—P jb^j^ ejl>- AO J ajb»- jjiaL« ^*Lj ji <ij jIp j 
_jl oO* I i—O 4 j 43 jIp ——j ji^SviLp' cU—j i C—>Lo ^1 ajL a J— 1 
L<tL aLS^.OiJ^"jl^ I 8-00 O'i/Ll j3 ^LJLia^ ^^yia \iy>y L(lL 

^'O-b (jLj LT jL.ft Ij lj l 5^4*' (jjlup ypbt' l^j^i y 

jJ^jl *S ~^ylLj .UjLoJ^ ejlL—I 4jj*i i^I y <—■‘JpjM 4»jIp ijJ y O^ j - j3 l5jL>»J 

lL®l ^*L^*^" t$jL l i£jOf* cjLw aL— j4j eLi 

^jj- '-?y-*r lSo^ ,^^-IjJ j 3 JjL« j— LgUai j l^\r Qjju iiSj^> lS^TjL 

oI >40) o'i/ljl 






\ \o 

<jj&2 c-'L- \f-Y-V 

^ ^ ^1 $ *• fc Jj' I s>bvj Cj'JLI (^l) j_/j I cJU jj 

yli \ * « « o Jj»- 4..a,.<3.' i_jLw jA V j*jw aT K 2 0 _) P 2 Oj tO jl ^ jjl ) <Z~*nS‘ 

y>jjk jjiaAj L>_jJj j ^ aJLI <jL-y j j .Cjjjjj ^la^jl ujlj Oja^j Jl- jj 

1 —-*5vj jJ> \/Tf \ x 1 « ^ JjUa aS^AiS"^- jJ jje -lwA«A*ai i_jM-ali jiJ T 1 ? * j j j jj 

^LaJAj l^-i ^^Ja ^La- i— .0—1 JL- jj yi—l jljjh^pA *ljl Ai ^la- l> 
(JJjl jA^^-j O I j3 l “S’ i_J^La>l» ^a»«i J a-l— A.a.xai — 'L-j Ojj-rf'AJ LA4jLi.A-A^j jJ 

j? 

• JJ ^ i _g A eJ—iAjja*j 

(ijL*- w—J j_J O JL— jJ ^a> jIjA L? jl.xa* jl 0.J—I O — JAj (JJ ^—1 ■—>^>l—at* 

jip/fd. jaJLj^/i.o-ik 2 ojp 2 o 5 tojif/^unraa jr»witffv 

tS__^-l i-jL-j (jjjS"”^jjl'— •+>J> jj.aj tJ-iL jVj * /1 j * /T t • /r 1 —-3 j aj 

jV J T 1 ^ J ^ T * 01 j( JL-I jr* J J C* * *^ jAx jljA L> jLa- jl J-tf la>- 

.jj—^ jVj T A 'P A j' jJL L^j»* aS"jjj jaI 

o<»Uj_T j ^ \-T 

^LL— j i j - jjtbwJ jj (_ 51 —J l Lw i—9jpd— Aj_j> JA eO_ I (_$L$aI£jjj 

t_gljlj .A—L o-ltf AL-aJ ^> 1+0 j J-lf'j ji? Aj a£"”^Lw .0-1 aiAliS""jl jLj^- 

.sjj> aTC~- l (K) j (P) y L—J t(N) l!jjI i^lAia>-^L^ ji J Li* 

«j^-j (^jL»«_J t^Uo jl a5^ lJ jJ (jlojaA (jIaLS* ■ I Ji ll .-A oLS” J-ij jLj 

a_S^^L uj .lUaj^ jl ^ ojLawI aj_ja jj Ij L^jI-j jj y y^»Uc- -ti 

o jS\j* #aUs->I aj_ja oL^ i£s£ jL» Ij tSjl^ I lS^ tS^'^L-sli 

J (_5I (^1 j> yJL*> i_J I J 0 J-i oJJJj C -*y JP jl jiaa-^j A; j I jA OlujUtf 





^ jl—;l 



CJU jl jj c->l>jl3 J* !r? JUaJUajS*- 1£ jSLi 

jSLi <u JL'I y^> (i«-.'^U>li jjjlj) <j 1 uL .jlj— jh \Xj ja\ tj_)}\j\£ 

.ijj Aj JjkL* pLl*-l A>jjuji A3jit Jj_^ j" (_s1jJ ^jLjT i»->T jljAfAj 

L-t <lTCv>I jL-j j yL«i <ojl ^Ijb jJili oxi Axa ^.y~ x aS*^ 
jl A^^TjlS" jl*A <b jlftlJ* jJJX .JGjj^ jlw<U lILaL^Xjj jLi 31 
jjwL-1 y >jl iJLii^AOJliXil jSji _^» J^S> 

"** <y J >* 






^ C-J^L^L-9 <CJ jJLyj' OL-^-'b jl L$ji y>Jy>&4j 

i—>Vu»Lj j^>J ^<1 ft .c—l jl»L^"a-ij (^1^ ^y*~ *-?** ^ ^ 

(^jlp ^IiLj j_ji>LL«(_5l^5^L>- a5^0*jI J 1 i\y jl |_£ldii*-jb ^JjU^oti* iSj 1 ^ 

oojjil wlS^b»- <(j ^L« Li ijlx^La- Ojj*o4j jllj *—jj>J .>x ., '— >a j I jl 
jwUi UP-Uai* (JI-pLj jc“J ^ a *" ^ j**! 0 '^j*“Lj .C_*>il C-^l y L?- jL~j L^i l J yj IS"” 

j I jjjj J»l* J l^A *y (NHj) lLS^L)^» I jLTL^ j I Jj iyr-yi Ojl |*-^^ (ji*»J 
(_£Jb i— I _ ^ Ijl C—I OjL_fr aJ_i jLj (j^JJ (_£ L^-Jl— i L_S^ jA—n OJ £ 
jwUl ja 5"_ r £ j (j*'^-" ‘^l- Y »tiS^la»- Lv y j !_j l oLj jJjii* jj 

j t jj y** 4JL**j4j ^*S""L^jI^^ i j wjIjIa -'F 4^^^ ^ (^LfttUj I 

•O—il jl oJj*Aa jl Aa^\s^~ jJ - & 
a jjj l j J NHj L ^jj I jU-i i_aL 3 jl £jU <jjj J “0 jl^» jj>l i3tJj> 



j jLfla.*< OULf l\ 'A 

^J? J «a_i jljT ^yll jlj_- jl Aij^J oofy Jp jlTjil lyj 

jr*j ijdJy ^jl (>jjl o' j**t <• NH 4 aj jj-i ^Ljyl 

.-uS"y> -ojy 'j VL jj ajJ< jL o*i/l5Lii <uiT aj^LOjI* 

uteli A.a^i W-^ 

^^jaLS" I wip joUp jlyp-Aj aS"" y >*L^U y>J t*J aS’” a—iI jI a^J 

4_S~>0 I ^j_j> CuiJ 4_j ai^A-^ Lj jjJ_« |_jLbdjl_>- d.a.si * jl „Oij^_a a9 jt&A Aj 

jl iAuS*^-« A-J jji C—j j -ku>^» ojjjV I j s-0 4 . j.^T ^c5j'y^ j-P l^Iaja I y 

• C ' J ^ jj jULTj oLil iL^Ljl (j;ly j I Jl s jLaoI _jj yj 


oOUsli jjSeJ ji ,sy>y> oLfJLij W-t 

l^lj-— l5j'_}^ jd*’ I^JJ^ 4. j.^T t^,J^A aU a£~ -Olo.i tj'-AA^'A 

oLTA-2 j jLi Jjy (jLpI jS"" j Ja- ^^r ?*^ J y . —A tOjI i^IaIo^- jb Jjli j" jUL« 

^ Ip A-T w O^ —A /^| M,I S '* J -I.I« Aj L** 4 l t m > L-*a —-1 iii" ■ >1 Lo L ^ a ^ ^ ^ La* t J J A —A 

JU-> ^jiaLp jlyp4_i j baO JiLah ^4iA^ji Jl (<y lSjLS'JO&j Ao Iy 

A^A-pli jJ A-lb y*** AmI J Ip jj ' J . Am£"^-<I ^j-«P flLS^ A-ij 

L; A_T ^j-pljJ cSi Jl ,^-^-y J J>X*& ,ji;'j9l Ji^- 5 j' i^i O' y*\ 

• Cm I oAm jl y& tAl 3y oaO Aj AaJ aAw 4. j.^iT 

A_f ^L-aJ .C-Mil ^yJA*-^ (jjlAi Jl y-Aj> j,>J Ji ^ I jl_^a jlAia 

cr'.'j-* 1 '-r’TJ-' ts i '-^ 1 ls^"I* ilj_* Aijjl^ C-J_jAi I—jij'Lpti i j3^i Li jjjLiLi (j?'^”' j “ 

i-5j'•“■^ i *i'+ l j J J tk yTil_jj ^jiAl5^tOS""l>- jj I Q..0 Ia^ 50 O^sjii 


1- Cytakinin 



oLS"* jL j j> L^”l>- ^Lx- l -L 


c £l» oM^li jaJ t; W-T 

,>**■ iv-r-i 


4«a.|iai jl L^Lij»- la (^jJ4jjf 4j £lIj (_ 51 _te<»JjiS””l 

jj-jl JjjjLS"" jkL-« aJ_L iU>-L_Lr jl (_j^i .j4jLaJ (_5^-i (_$l*<cl>- 

h —i jJ o-L L_5 Ll*- Lr^ 0 I 45""LI- — iS\jI aL>*i« oVlal ijij^ J* 5 ?" tLaLS"^J 

jljj ejlft L— <1 Jjj_« 4_f LL-.I JLj Y 6 Jl ^liip LjL^”ji ^ _/*■* '—■'Li I 

J_>J jj^TL^LijL jjk_. o (,£dLjj_s^ (_5j jj\ jl ejLLL jj_ya (^jLrf^*l 
^jpjl jl a jILL Oj jjiL> t^y* 4j Ij La^ ki Jap |*5"”j?" jj -—- 1 j 

^LLj-S"" L i- i S 'jj L^La»- J^jLT".iL—* 1 ejj_5"> L- > - L^L?-- jkL* j.i jlj^a 

<S j-§L CjUjL» ^JJ (jl^; Jaj>w» LL~j j yj ^5^ j (j tnk a ^jj *—aL** j 
(jr 4 ^ ^y'LL j^l$k .>«« jiS"”1 jj jH-5"” jJSj (^1 j Ij i — .*L jZ "j LI--1 1 


fjJ w-r-r 

j lIj oJy jj j^ 5"(jljip^a | —a^L^li LrT^ ^ IjLS"" ^yjy, jjk-.* <o 

ciLI jj our L- \ ^ VA l5^L >) JL ^ ojl* <0 ^LoL.jT f -uf ^iiT 
jlji ojlaiL <^j j5"jLj jj oLLUj I jj .C-JjjLj ^l»Ll 1 c5^J ji JI 

— ■ ^1^ (K) ^.■■■*L j (P J >jl (,£j l^-L -—i y jLL jl 6 jLLl*I — ^ ,y*3 

J t(Kj j Pj^s ^ jL^ 6 jj j L» j A * t \ 1 • «P ^) jiJ^ J-> 

a J—i yj jljjL* L5^_H *—* jj- 5 ^ jL^fc jJ jj_ 1 aj jl a jl AZ ,, -»\ - Y 




J i/LL* y®Lp 


jXi y—~i i_£jLj aaL« I ^l^ya io yS'jJl^yi (_^L*jL<kjj .(N) Ojl jl^a ya ^ySyLLT*\ Y » 

^jy> ^>j I ^yb y 3 j'y$ aaliijl ajjj JLj y® yy>Lo a ^“ J- 3 •—*"LS^ jl J 
j\ ki^Jy* |^jL> I J ^y-jL J_jS”yl X*J ,2y jly5\J jt$J>- L ^aL^J ^*15”"X5”yL a ^ L a X sI 

jt i_j jS'^>- jyla'.a 4 j .J-i CXLS""l£j f J 3 ^x5"jU5sa jj ^ySyLS" ^ \ Y o'>“4 U 4 '/' 

li'yi • J -' f k'j' jly i*——>■ J> l£X«j tS^ 4 J^ 4 ' <■ J~<ai J_jt> ja ^.J^J jjy 4 
/y Jy els ya .Jy* jly aj_ys (^jly I '—■ 4 I jL^a ja JLa jiiLs V ”\ I J^as- ^x5*J yAP^Pt 

.xi c—ilj y % ^ Y c->jt>j jj ^>Xi5"J yeu-^i x*> JLj 
c4JaiaLS"£lifjl t(iX~ilayj Li C~il5"" jL»j jO Xjj ajya Jyi> D^ 4 ^” 4 

4jL-ta i_Jaj_T”jL»y J3 y* ja jjJJLf _) aL5 ~\> 4jlj l! . J j Xlj ^yj - ^-~'-— 4 

AjlX. (_£a_j5~ jLhy Ji ja ^y ^xS” 4JIJ J 3 y£j J y_ ^ cJaJp J IVDMD Jia lyL .Xiay; 

^v^hJ Lj OT ^ laXy^ ajUj jj y~j j y_ cJalp _j IVDMD jlxi* .Xay* 

AsLj J 4j la ,3y J~~t 1 yT ay5~ y^° 3 jL»y L Xj Lis j J Xayi gjJ XX-jT' S ■ ^Lj? 

.Uiayi lSJJ ^ ^(y*** ijiikr ^ *~~' LSb' 3 J- 5 y® ijSL^sXS^ 

^ tsiU 4 y^” J 3 tiU^ 4 * 4 JSj ^J ^ p-^wijO L jJL*+3 Wl»2jjl \lk& <wsJilp 

i J^>\ O'- 4 --- 1 4j .5^ o%Xw d^Lai*-ii Oj«X* 4j 1 j 3 

yy^LjaU ( jaJ jl a jlai-4 L Uiil y^ & xa i^a jLU 'i/Li i_^L»ejl i .jy yJ~o 

jL» *jy* (jilS ""j aL5 *j 4j’Ij jl t^La-iy^JL*P ^I-Lp ^)I^p4j »xi C^X>- 

jiUl yjali» (_£jL>- aX«! iX—sa^j J yAPx* I jj'^ 4 ^-—'■ 3 ^a^- 3 *i x*I (^1yj 

^ l Sjjj tl — 4 y 4 4|*^oIS”"(_^la yo^s- jl 

j^yj U ^xlS* aLS^U 4jla O yLS^L j y^L*P ^ytaLS^^>-_y« *ILs ,yi<“ C^j jj 
ja ol jzy-j yaJ>%—» Lj t-S' jIS^LsJ- ja i_jyIia*U ^1yy t 

.Xiy^J CXjLy 





1 T \ jJ J«ai 


l» flijl C)L* jj*-j* (jLjjjUij IV-r-r 

Lj) jLw jj ^•xS'^jj a j xlj iwLL* (j;l y 

cJUl j j JL-. 4_*j CjwO a_j ^ywLj I (^ jbiJ cSbjjS'" j kl$Ll>- 

JL jA j~«Lo aLa jJ C-JlT ^Lxb& <0 .C~Jj>JL ^b«jt l^t yi I oJ^via CjVLI (^lijjjj I 
ioJI jb_SU jj f/jL_Ti.r.'/a ^ j j —^5 _ \ <o j_i jl—S”"o ;_g.ij_J”jl»*_j _).> 
Li (j-^i jLJxa j a jjj a j - Y j c^y^ifc* j-ljit jl ^2^5 f abL* 
jo yi OjLp jLw j*> jj o j-S C.. L . 5 "^vuS"j*-ij .ojt ^^SjLS""> ~../i i» j -up (^jb 

£> . a ljj-ftjlj j 4 WPB1000-D 4 C~- t, T I^T i 1 IjjJT :jl 

J»«Li j j5" (_5U9 jL«-J .o-»I a j j; jl ^2 nJ l^>* L ox* j o Js a jUaj-I ijjA 1 

jjLajl o £ y* jj jj ^ji^Laj ojj-rf’Aj ^uiS"^lijl jl tiSL jA j jj iy (jlu»l £ 

c~i\S "jl JJ L$JjT 4 JU j» j** Lo «L jj .jb^ J-X«iJ b i^j* isU 5 £ j'y 

jlj<>4j j>aJ” i_joJU»-9 ^li jl jJL ( _^- 1 j a jJ a jlj .ijS"^ j ^ jb I t_j I a j jiL L 

tLft4jjj lS 5'j.._vj Lj oJLS^jL-*j jl.J-ijj—« 4LiL_S"" jLl-^a jj _S"* ^ \ Y 

J^iaA_i (_JjL_j I (J J> (jiijjAib 9j jab (Jjb I JJi j* J.i) '—J I jia^jXiL« jwj _J jliftA 
Jy jt jjj jIJjw *jy* jJ ajb ^r® *Jy* J- 5 tikH J -5 • J, d -i £ 

Jj jJ y>* jljju taLS” to k^"jjiijl jA L xJ* 15** 

j ialS^4j <Ctj C>»,.i Jj*Ij jj 4jli jt4jlj jj'j kAJjy^- jf> ajb jl-UJ 

.•b j ^jj I Ajb jj i oljii oJab 

jj a J-i \l -iS ~j yu~& k<Cijl ^jJjbtJ j^”k J* 


1 - Aldura 


2- Anza 


3- Cajeme 
5- Zaragoza 


4- Siete Cerros 




J>W>- j Lj Jfl I h. ■*!* ji jULf Jjjl jjc j+0 Ljj 


j jj lft<C y J .J_jj ^SiIjjS’" (^jlS" lj O-ilT jl) *ui J ejj.S J_jJs 

^^wslj i$lj> ^j')/ jlj^>) i— j( jjni L nS"*^lijl L <u*jLL« <*jlj 5 
0 J—< i Ik l^ iS" (j-^J j ^yjl^w g** ij.sj^l jji-0 J *3 jl ijJ” jl ««-*-£ *r^y 

ijj—« jl jL-j (^Ljilaie- _>L».J j * jl J-^U- 

iiiojj txi jl<*J i— < % J^\i L '^‘^y. ^Jj J 4 »— 1 j* 

(jL_aj Jaj jl ■}£ yl <i.o jl»^J ^ C - —i iSjj J n— j 1 j** jI>JjL» 

a_j|j jIjji—H n jL^Ij ji jj taL_T^L ajjI o«il5^ 

,jjjL-ilj> kij^LiJ l> uj.s j%~ jL»^j js djl^ ^_j 4jlj ojj jj 

$^ jj ^Lijl jl *S"”vU^lL jl iAjL jii» (jLilirfl jlfaUi; I j$ 

t j-?J ji yry-** ^ ■>!j—» jl *uJl_fj Dxj ^ I i^.j^ '~~‘y^T j* 

.jcjJ^ ajLL**-i! 


iy'ofjJlfiA) j-wle jxJ jl coUmjI W-lf 

fOif )V~f~\ 

eu^T ji> i <ujja <j' l y*" lj . fJjjJ^'is * 0 ''jl j-> 

o^lii-il ■ijj-* oW^ - ^Jji j' lSj-> y}—‘ *i ^ “. « ~ < —_ j 

j 4iLk J ik4jli ■>tal5^JtJy jlj^* tsLS*wUiJ A*wli« ,C—‘I 

i k_jt>OLi > Cr** J 1 ejLi^»l CJL>- JJ l5^ «L^" ^*i j>*J 

l5sj I a J>c_a o^LI j I oILjI jj ^Lij Lj I kt->jlfcU ^wU^ 

jj jLa_» . J- Jj ^ ~ «. O-sL Ij ji jkb Li j I ^1 ji 




4_j e-Lji 4«i3.<a Jj-sJ i,5jlvU_a J (N) Csjl a-Li 4**s y 

i.iS^Us- 4_j L jiii>fcs jL^J ji ji -l£L ojl i^g i ^' -- ^ v jltJjL* 4 S'iSj^y*yf’ 

:c—l aJ yy->jya^J j Ja*<I V/*l Ljjl^ ^i^L,’^ P^ .-L-aJj jil 

J ..sa j J * /P j ^,a ...<.l.- l .vl .i j J <i/TP lOjl^JS'j-sSj.S ^ k.X«L»-jl y>d*pj$ \ /b 

^a) i— l — J ljl$ jlit A * S- (j^L-il ^ ^•■'La 

.f> ^T_jL_Tjj ^^S^jL_< \ > ^~oLS”":-l-» I c—o 4_j j_; j_; jjj 

fAA-* Y Vr - ‘fAAA-P fAA-* ^ jA- 1 ^AA-^J- 5 fAA 4 ^^’' 

jiwU-a Ojl J*afc £+A (j'j^ -(*AjA j- 5 fAlA" ' ^ tS-TJ -> ‘fAjA 

jal IJJjl 45”",5^> 4_~jjjj Us t—U 1 js*i jl aiLiS»«l ^_JJ .C-Jjleililuil Jj 

^J, J 1 _ a- L_l J 4l«.^ 4_J ^ J** mm*i 4 aU ■ iM ~ —', > i C 4^ b ^5 njL-i 

jl ^ jL> I _jl L »I_/<*-* jL^iA L^jj ®jjl 4iS"”Ls- L {£ yia^jiU* ^ 6 

vjiv-j ^ j |»a>«_Ji ^jsj teJ-i 4.a yai 4_J^LdsU (j.>_}jil jl ,j~a ajta (j*sj 4 j C-ilS"" 

^-uS^.-Lti t-il-ls-l c .■-IT l 5 ^ jXs dA; 4 ^^ ^ tbjL»* 4J .wj aI^sjAj y 

4i/«lS^ jL^ft jj ^T 6 • ^ ajLiu«l Li ^U- ^ jj j- 

a J L a .IU» I d a L‘ -a j ^ ^■4^5' >J! ■ ^IT ^1lyj J jtia ^-| 4>u I 4jL*i^ i " - i 4 OjLLaP- y L-i .^L*« 

jj 3y (Jf jJ* ids -jA Jj L»4jb 4S^^Uj ^»-uS' cr ii5' j alS^.Cd^^L>jl 
4JU } 4jb .-U «y T * 4j L^j I C-J_jiaj L JjiXi^ id^-ls- l_jA ,^5y<-« JJ J 4a-Ui 

.iXm 1^-dlj y AA"J 6^®j ^>^*5 

tC—L" 4 JI—ilf" a^jijl^il (_-»■ ja i—j^Ldsli L ^-uS" 

jL»-J j-fi ji 4 jLi _J iljlj I J al S' i J>X+& -U>-4-La ^ J4SWU J aLS*^Liijl 
jl a-L-al CwJO ^»X_f aLT j 4jb 44i^l_p j»J As JLm_s OuLS^^ iii jl 4 jLL« 


1- Durum wheat 




■SJap* j (jitLi jj jULJ I j~>'C£ 


^Oi_f eLTj a_j|j j]p jj i oljii cJaip . .l 'J ...lji ajUL« j jb«y ja yfc 

| y2yix_.^J jL -3 -A—*- Jl jZtS" ,J^J J p-~oLS""y.iUL« _5 9 Jy (_gj^S~jbyj yfc J-i 

Ol jJu ‘U^-jOil i.wLi^yj j&j .iJJ J^IS""aL>-_ y Aj ^ JiiS"9LS”Aj»- ^A . JjwLi 9 JJ&LL» 
jl^J euLi jb jj .JjjAiL* Jl y --~^ kw~Jl y> A> aJIj jJ 

y jlXt J-Jy J -5 lS* il)ly p, ‘V y.y~ (ji I jlS""b i_jtA-islj ,x^L ys-J aS~ jIj 

oVbl 1 —’_y>- <ybLj LS^ a ? > '- a J - 3 ^ ■■AiS'" yil 5 ~j 9 IT_j Aita Aiyip jl ^y'l/b 

■ Cwl 9 -ibii^l Jjlj y* I 


fc—<^Cyg (j g (x yd < a/rjfc9 jjiiXa Aj J^- ]V~¥~Y 

A> ISC^x I o^'jjij I o'i/bl jj jL«y 1 —,*jI* y>J I ^AP JL-* jl 

. C*-<l <3j_5"jlJ_S 9-3Lai-*I Jjyx AaLlx LSjJjbiS"* ^y<aljl _p uiS^la*- yj jJ y3J i^U- 

i*3 - a. “ Jjy_* J.9 Uyj_iJ I ulJL I t ywAlwLgj Cxlx J->- ojljl lii*y -9 JX L gb*O y« , .. ft j 

UjLj jl j_* yjl ajy*<ax jlj-x a5~*uS”^jX ^_jL>«jI tSjjjb^S^ L j—<3I jj 1 —jI—^ 

jji-j, a?- ^-a £ j_> 9^ui O — S " 9LS"jL jxij i_gl j) ^ ij 1 j j y» Ojl yjlix A; li 

Lgj I ^gly j yy u-^ljl c~j^ oixi ^a>- jl yLj 

0 J. t, A*^a yj >A_^ jl y^—i 3 J j/ji-S' jI-La*4 Lj J j— i*->-j** k-1...-il 

Ujij ijly^ 1 ^ wJ^AjjU XJ b^ <~lsyO*» 1_a1^w* ^jbi< ^^9 Axillae A) 

cJLI jj Ia> oLbjL_oj I n\Sj a_)Ij O- j Au T ' j 

_j V /1 b pH tgljl J wi^bjsl3 ^L« ^>J .kA*i |*L>xil I eds*tZA O^b I (_gb‘_jJj j I 
l| /& —w->I 9Jja iy yjl Aj jj^j y j I lJa-I^xj l£IJ?"I jl«At« 

>( y<bj * /Ip y tvi5yjA*i 6/P iOjl -A-sAFjJ ^ 1 J-ab>- jly« JT 




aJ-i ajj y I j> -Lajj “\/A jJ eL £ij* ji-o jjali Ojl ji*js>> 

'.3 y .I j-AJ ^ A_> jly^J jl^>- Lj jt<W >J-AA JJ Ij yy 1x4 o_^; 

i^l y a«A-2A~^ y Ojl jly* 4 - Y a-Utj AiLjl jS~ 0~* 0 I Aj a5”" ^U-) *LALj _ I 

j^a _ t* jyy* I O>1 j~j Oj y&*A ^jl jU^a jj ^ ^j^S' ^ I Y ) aLS** 

eL_5 a J la.—«1 jJjLs aiJ—j *~0 yj CaJI jli-Xi—« aJj^S" .yylj aS"” ^y^yA Aj i—J^>Ca>lj U 

^vaaj C i - a-. ~ y 3\j—* jl a J LaZ — « I _'f y kXlLi (jj_^A ^A ji ^ yLS~ ^ \ Y) 

yd jIaJ jA .3jZ'^jA I J Ojl oJ»£ 4 w3 y jlj~« ^1^ 4 y f lY iY a5" Jyy*\ 

(JL$_i1oJlT j j jj y a j5~Ls>- jS' jL — S '* Y • L» ^,5"" i> yL>»^ el^I_o a.L— j 1 4j 

aS"”^IajLw jj -<xi <u>oj Ip « Y 4 Jbs <i 

j_yo~A jJ C~2l—|>lSsi_fc ^> yi yA I Ol yy ^S* -^,a J I £-U-1 ijyA yX*3> Ojl 

jSL _j a <xj J L^ +lS' J j» jA y, aL*j oU j J ^ y 3 ? (^Iaj>Aj .aUl AjLaI j5~Ls“- Aj ^Xa^jiiLj r 

l_l jLy> I ."Ai jJ5 l«L^J jl jiS””yS> Jj *j _y Aj jl yA Ij ilft Aj^ALS” yyA jl AiaA 

j^Li t 0$lj A<«ljl IaaJjj vCjj J-tfJ (_ )j^ jIjf^ Aj j Cjjj^Aj _} w—O 

(jTjLj-j <0 el5j Ajlj ,*U*Jilja»- Aj JJ ijiy^ 1 , I J oJ - 4 J■)S. 


ajIj i j^JLoa jljl »ul j ja- aL5 "jj aTjIj jLiJ L^..tA^^ ^j«wj 

o3U>- ys J-& jj jLiJ y^s"\y (—)^L<sli ^jL» jr^ <-jy^ 4 j^jc^ ^ywl^sl Aj 

Ailj J ^sLaA J L ^ia _J j wC- j j I JjLm L ^»Uj> OjI i _j-J'J <-* jA> 

eJ"' *~&y jlwlia ^il^; A_» jl 0»- jj ^y^ 4 ji^^- /> -^y AiUj« Li yiS 

■ U —j (_jIa>iAL-5* aL»-^ jJ (_jtAAjyj jI-Iaj ^jAl5 ”yA eLS”i-jy^ 4 

aT AjIwi) I j l$5^J '-lS^y J- 4 J JJ Lj Sj Jl>- (^IaasnALS^ 

jl I J_L>k^ -W l y‘^-D aJjj ^IaAJ^ ..Ujlj jLij jl aOiJ <i^aa O ja — i (_£ly< 




j jj 


>T 9 

Ijjjl jj j / j \y& j^i_s-“ I j j I .JU’wLl jljj y*~j' ^alS"” J >_... lS>Xi1j 

ki>- jl l jL i I ^ j-a< y.jLo* jj Jj1»>l< i_gl$£Lw L olalp 
.-i_.< -ij I jL< I j J ^ t ju j £ Ia4j^aLS"” 

i_5L>-4j ^iL» jl oa-i ^->- jl bltwl 

JJ l£i—J^A^U lJsJ-A» ( j~'lj*l -Jj J^5*alS^> aJ^J ^^wl^il J AahAj ^wl^il 
ijjljlj j*—i ,j_J»-j-J J 'JjijSsj kUi^_J (_£l4^ij_?- tlk<L>w jl I yj C^-ilsAJ J 

yS^-> OljJu oJsIp jI<AjL« ^jLi L«j I jLw jj y* JJ .JJ j^j >A^>- jS"" jL~j 

Aj L-^ ilxtlJ ^-j jL ^A jl ,j~j klS^L?- jl OiXJl jjL jL Oljii jlj^“ J j>- al5""J Ajlj JA 
aS"(_ 5jjip<0 CJ^jj (j^lj '— 1 ^-i’lj ^>J Jj ^Ijli jl^AjLi ,}y 

jjjl Ijjj tC-ilj-i Jj^-J (j-yijy_j l 5U^ I ^i^-l—> aJjjT Ij a\S wijj»- ^1 y ^y\x^ u£jJi 
. <»»U^ L ; Ll J JjJl>^*L' LlJ Lm5^J J 0 J IJ (J Lw -w~* IJ Ll ^/ y^ Kfi 

{ j*£’ JJ !-J^i>U ^j>J jl j—lj I Oljlj wU<?ji jy jl ejlj jin OldUa^ 

aJL^j 4> Ol^li ^1 ut^jj ^ < jl j (jl^l (_j\ 6 

j I AjaJaA» i_jLa jjIJJL ijI L ol y*j* <3j* . jj i jrj^" jl ^LaUS^ 

jU^J (j 5 !^ ojliiwl ol^li jliXia ^ylalAiaai jl aS* d_^l 

, W’>' iSjjjl-^u^ljl JJ ^Jij^ L $\y y^>- JL>- JA> I jl l^Op- jJ 

.C*-M I _y JjU J 1 j^J I 

<uj w-f-r 

* V 

AJ I— 4 jj—^ j I J L <U» |_5l» 

iC»jl-\ teLS^j-ij jLi jjja j+aif- <u*i jl ^1 ida»-^La Jjli jjoUL« i_j jL>- ej!>Lj?U 
kUi yJ j j y j IjlS^ aj Ij il>l j*; I .C-kI j*-r - lAj -1“ j 4 yL~i - Y 




\ TV j* ^Lf (jjlJli |^JuU J*ai 

Jj ^L-l ^ Ci J ^9 J>\ JJ t jlS* 4j <w ^yiaXe 

*i 33 C> y w* > - jl i£jL j U~**i l$l J i ~^'^3t, 3 x—a j 

nJ»LJl o.jL-S 'j xb uj 2 ioLTxij VmjLL* jj^' * aj <x< j ^1 jj 
x* jLp K-jLLi J j_j* {£*£' jL«*i • J»i ^LhJI ^ *—■JL I Jl (jjLlj Li j I 

^‘Xo mLi jl 4X Ci » iS"i$l jrf ji—i j CJjl aXl jji jLLi ^Jjjil - \ !jl X 

Jjli O jl i^jLjXx ji" jUL t$1_/ ^»J jl ojlixl _Y j h>1S""Ij«-4j 

.ax *LT(J» 

Jj 4jb 4X Jj£l»p J alT^LL' jI 14?jltU4 jOiLS' ja-1 j«i 

Lj jfcJ jl ^ —i ^1 aXiT X»Ul L~ J i..yi j.->-> - >ljl 4jLL* TuyAi 

“LSJ jjijljil X«S*j* 1—£jl> L 4X aLS""^ jju , Xjj; 4 jLL* 

j j .xi <-*L$1 c^LT" j L^iT jjSx-i j ji jj^b .>«—>Uil i ^jXljil 

xi^LiiU £^Li jl 4X aLS^ajlixl jl^al aS' oi £iayjj 0?^? J^Lf 4 

L; (j^l J Jjlj #_J»>I 3 XJjP J* y J* XxL* jju 

^>d jl l 1 *N X i - jj jJj .C~>»l *^jj* <L*3iS' 0jji jj j>^ OljjJo 

xij-J jj a(_^I j-j jjwX tsUijri^^wL aXJ *,"■ *5^ 

.jjj ^ji LSjjjLiS^oV j . rt‘» i< 


lY-r-r 

*\ja ^1 jl j>J 

^5^^l+ilp ^ jl #wUi C-^w j ja%H< I Jl ipS^ 

1 >*J ji lyrJ-* (j-i'j-fr jlj-* *-; Ij oL>- jL* tjlj^ 

J JjL ^lil .wUAJjj^ qLU l jtlS'\J tX-1 J(j4 <—* J~A* Aj { jJ»\j\ Ji} jl *S* tw^Liali 




J ^y'LL; Ji IJlp y^>U* \ tA 


Aj J_» jA (^l#jL IJ ®Li At aI^A jl ^ySLil jJaLL« AjlA 

jL ajj* ^L®! (jfliAP aI^a J ®Aj* j*** jl aIa jlj* »aU—1 

l j>ti jl »aU—I ,XS" jjw*t jJ lj _JA>• J J j*lj jL> J J^A ^LS" lUjV ya&ui <xSy JA 

jL —j ^5jLjT i— i I j 1 j>L_S^ jj-j Iji- aI_^a L>- _ ^jLL i5^J^ i3 r’ j-J L> 

. aj; u*l_j»- jl Aj ^ I (^IJL j a <^l^uljli jl - 0—1 ij <x>^> 

iSijSjijjS W-f-d 

j>_ aU— • /^.ucj jjLv ,« Aj j j> I ®>A^— 0*i/LI iS^J jiJ I oJW ja 

o>X— 4«g./i T l j^j jA V y*** A^KjO P 2 O s kN oLS^ ^jlhAP i^jjl ^ ^*S>jL 

^Uw!l kC—I syry-* Jl- J> jlj* jl J-»L* cSj^js* yjj*i 

jjj ja ^L». *—<5ti*U jiJ TP • jii y Ijjju I s^JLt djLjJ _^$-l ja .Jj a^S" 

ja jj jlj* j» »ljl aj k_^^Lrf>li l.h^i ji* \ /YT ^ * \ * 4 JaLa aS"> xJjJ 
^5k 11 ^ Cjj y0t* \Sj4~> k_j}L>li i^lAAjla^AjLaJ jA ^L- aI^a j>\ .0—1 JL 

•JU» I jO JA (jjl^* Jp yJJ *i 9a — jLj —^LjU j>J J (a_jj 1j) ® J-i 4.a. /j~ 

j ^ Y V \ t \ A VT i^IjIa k—.0yA; JL jj jii jlj* *ljL I c—o*j ^L y*} J-» 
»■ yL! jlj-fc ^p> tS'j* *i ®Jl* ji' c5 J j-jjl -ki—' J j' f' 

.c-l JL Jj j'Vj \AY • 


oJwT A W-i5 

^j'IjLj ja k_j^L»L» ^L L»_pA4 ,jLjjja koL^?- j ^ j -* jJ 

^JaL j jj aIL« kSl jIa (^jlj^Jjijj 4 j oL«.L~ j* 5 ?*! .C—I «iXaJjIjJ*«I jL«i 
•XmA jjLU^t-U#j ^1 £ jL A_j^ L ^l <^l jt^CS* ^1 A^ - " k —— I . ..b yA-wJ kkja jl 




jjJ j* 


L; oj —* j.j.rti ^L* jj ^Iup j-^S’ Jl jj (jlfeLS^ y —~*> 

i iffjltJ iS^y. £.b* 0^ • j: j^'u f* ®-r^ ( ji't A r' uiU^" jb*-» 

j t S^*jj ^** jl*I_J jlj-< o jS"j\ji «jliu»l ^j i jpljj ts***j^'^i 

jL> ^jt j*** ji ,j lSj^j I jj I iS y~ ‘ ^ jlxi* ^ J-i ,*i j (j^i^ 

.JJijf o»1 jjJ jlji 


.■• *.::•£ ■' ■/-' *ya v 1 ? -W 



0%l L sjjjUS’ L sLj/\j»-uj < >i 4 j &-).?- 'V jSji 

oVu^pli (_jL*<01^A*La jJ ijyytj+i AA 1 J 0 <b ^}L<pli £l* jj*J .l^jyiT eJp>Ci 
jU-i<u cy}j^an-t xJ jALJ *^1 jlp il_ jj< jl oXi 4-41 

J-£-l Ji' 4 j J Jjj>' -SV Jtlv- JJ Jlv b V*^-^ £> Jjj -ijj^ 
.J_^J Ij eLT,_ jI 4 jJ uj j j^T jU ^IjU ji 






^ b U ^ j ^ o UT j 


jl jlyp^j ^j5"jjjlj ^ a-Ui5^ $y*” iS^y* ^ (jLL) y m jS'*d£~ 

^j—11 jl«J ^ydLj jjbL* jJ (_yj^ • w ~ «I ^IjLj i_gljL«>v» jjL oLgj«-i»» 

. J-iL jljj_j>- y fjV jl JS^-ib J I jlS”"jl jS'jjjL C-wkS^<»5""/^l _^-“ kC—>~i jl*l^" 

t /‘^ L r- i y J v J l_y ‘yhy j'j^ ‘ o -j^i ls^ £. jy -V <_/*•** jlf jj^ y> 

/^*aJ jL <iS j>- j ly> C~»ji»j kLo <dL«*j<o jl lj jljj 4 •0-»l C~j1j <^jala;^ 

J*>**j jl j I JJ ( jS"jjjd jljj* JLj Cjlijl j&\ jJ tS" 0^1 j l ^dLj la.ki^j .JyaJ 
f* 1 y ^)^ ^ ju^4a. m 1? ^1j_i I^-*^ . .^l^Lp> jta S"jjIaLS^ jl *—j I wjLiJu 

j ^SjJjL-i jlj»_< j^L-Ijj Uj^ <cT" 0 jS” Cjjj~0 (^jLL) j iL^ 

JJj 4j LlJ-i ^ImJI (^l^J JUjAaJ 9 ji'jl f' d ^ s ?!^ ’I cSjl^j I jJy y }* 
l ^j.. T %iC-ilj>j jjb*! (j^j^l ^jrl' 1 — 4 - j ^ ij~>v»* j j>J-ij jb oL» j (J* 4 ^" - 

.Jjlajjj J I »Jjl i*Uiwj iaL;jl ji yyj JjjjlS ”"J f\y k^yfcLS"i j~-‘“ l Ji 



j ^y'LLj ^jo oULf^l ^ rr 


jl jJL-* ) Jslj jl 4j 4 p- y L A&" qJ^ 4*3y Jj i£ 1_£j JJj aJJp yt jl ^5C 

.I ^ JJji.o*-b^^ 5 *j Lj Lo L (j I **jy 


Lo c£l> 1A-^ 

Lj j^aJ ^IjLwj ^>1 aS*"^ iLLj j jjbLw* <.j o^S"^^ljl JS"1L 3 j jj>- 

lj viSv~ij>- L — * i*-*-—'■Ai “Iw J L). »■«»■* J J.5 4j 

J&j j I l yL*i I s— > y L-fl L l^*- 1 y LJ I aL~> _} 4j aS"* Jj>. ^ £>*■(. ^ 

•J L—*~ _> Ujjl jl Lr ^ aT c—I y^~ v*Li ‘•J^L* j-; 1 ciJ^j}. • Jj >- i ^' ljj - 

J^ljLa .C—wi a^ ^ LL^S 1 ^JjP ajLS"~ jl J aJ ^ v O Ij LL^3 1 

j y y—^ \j\£> y \ ^-* J jP {£ L^vj y 1 yP ^ y^ ijjLL^S ^ • ,J^ ^Uj jLsP 

.LSI^1 y*Lj t 


oLf jJjj yy? ^oJlsf 1A-Y 

jisLo jj> -j.jj^ jLJl-o jisL. jjLi (jlj-Sjjj jl 

yj Jo j-1 i^LojLTj jjijLi jl^al <e>-jS" iO_j j ^ ^jSOjjL 

_J ^ylL-i 4 air, o lJ^>- jj 4j*i/l_) y"jo j\j y jr^j L-» 4J^«J jj)p4j Ojl^ 

_j ^ 6 * '^j^ 1 j^*" L j~* i_s4-^ V 6 ;(U_j jj j I cJU jj) L_j; ; jl —»• I OjLp 

jl 4j'i/L-» yjjj\—> jlj;^-* J+0O* (_5lJ>w^5 J ** ~ i - ! j- 5 \ V 6 

IjJL c—.1 j- 5 j~^ k^uT^ j^L^J ' • 

(_£io jiaji *j y^j jj o'jr 1 tsy.y i y >\ji j' *—> j^° y^ j^. ^ y^y 

V f* ^ 

j\y 4i>j 4i__._j4j ^yojo> \£j_y^y^y • k -' - ~ y l£° j^^ <vS^c—il 


1 - KOppen Syslem of Climate 



\rr 


^IjLj jj «Lf xi j. J-a* 


• O—'l jbj_j»-^gS'lOjlj j Id-La jl ^yjL^ j\y ,jJ I aS"" cSjji’Aj . JjlaJj j £ Aisb-I 
LS LToapLi ^jl^sPAj .-j_i—j5> ^jL>- x*-J ^blxa L b> -••-d 

4j U_u~ »j (jjlj-ijlj i^ljb Jj' a ts\-*y m j£' i) la aS""a*J 

_)ljj \l(j>1o jL>" II CJjjbt* jJ aT X*x jl^j aT" JO 

jljJu <£}j jl »L5^ U y ^ . JuJL ~A Ailiwlj (^L^SJjjL ijjljb i-Ujb 

y2-yj> ■■>«_; tJ-lL; aLS^^S-U—j L5^ji ^J*}/ A> (j jlj-La ^liX*- jl jj'i/L ^ ^jSdJjL i 
^ 6 • JdU—» 1 ^'aLp jl&LlT 1^1 y ^y^JJjld-L« (J*l-d»- LS^.' J~* J -5 A^tjlx*- 
, X»b»jL* oLT^j-alS”"!j-*J jl A) C—l jljL ‘— 1 I j^LS^* ^ ^ 1-^ 

jlj^ |*j-iL; AXib alS" jLi 5jy> jl ■ l j~y_ a ^'H £ I J, 

.^yy\y»*^\ J yA>** 

oLa>wb« jl ,^5^ jjj j x—i ji xjLs jL»-j I j^xib 

Oi-^j 1 '-i iSjj-'l jl'LS^ljj ji- 3 ^ 1 ^ x-— , l "d^b- _j 

-U» I^ tj>- 4j C^jS'y J *—jtijb ^jl (_5j^j| ^y_l jl cS^b j jlJ-i* (jjl L •■5j^ ) j 4 

Ij oLT^U jL jj i^jyt j* jl (>*j jd^T^Li jyJ- j;?*-; 

^bwl (^ly aLTjLi JJ_^« (jUj5^- Y J >jIU*jX» ^jV ^ |»-»l 

[£ y.yS’ jjialw« j J <«S“ I, S*“J jL j jtxi* '°l^" ^yAj^ 9 ^S^iJ ^y. I j* 

^LiL» C-»<l |jiab»« ^1 jJ ,Jrf I t j> jL»»jA; ^jjjUT(_ jl sjaJL AjL «yM ijiy^jy 

j U— .•<j (_gL^»L_* Jj_k> jj (jr*J Aj i^xJi>-Ui»ji jji l' j 

^jil—fT” jljj_« A-» (_5»u«ijjj>- t aIL x .^<j ^ IsjJ-AaJ (ji^b-s jj 


1- Temperate deserts 


2- Tropical deserts 





sjl*- j ^lii* ^ jj qul? ^lij ^rf 


oT t 5j!j^C3 cTb-Jrf>b- U-r 

Ojjj j ejy aMf\j) y J ^^/ASJAZy -ZjS^s* ‘jjy’ Vji»/ j 1 

^y-S^Lp- J a*L«w Jy»- I <0 (_$L$SxJx-i A»t*c jj . jjilx^ ( j ; xl» |f* *uJ y 

A. \ .. » —& j*—I Ojl J (jJ I jIj— a j c*Aif”y«J l»Ux ^*1 ^j j ‘*-*-“ | jx ja^Ax 

,**«j»*x V y>j*-A j C—«l jvf Jj» ^y yw I jlj**» .o^xl i yry“ ty*^" jI>aa!L*ax 

l^L$5^Ls- jJ jp-J-pb- A^- j ;*- y* L y axiftLLa AS'[»- jj Jjlx»«*« (_gl^^oj jl 

jj uri 1 -^ ^ J 1 £ ^ aS* l ‘‘I Ax.*.x aS^j cJjypAj . jJ l L*x ,-ji? Lcj 

ajUil(JyS (jiaLxi JJ ^jA LS"”(_$ Ia 0UiLw~x jL«i J Axy»»x O jS'^A Ojyp (_$*US”"Ax 

^S'A.A li^$wa»- (_$l^jL-* ^Je> O y ■*(_£■* t-A»yix t*xylx ^jLxCxIjUx Xx I ji J C — xl X5"" 
jUl/jl ^ycaS"*! y* ^yW JJ oU^l/ l{ J Jyxi AiiUll jJ ^y&LS" ,_yl jp }\yi C~xl 

A_S"Jj_j I ij aLlxil jy*ix yxl C — xl ^yi^lyx ^jxj ytxl-Ux ,-Cx I .Sy^jAx 

L JJ j_Tl A_f Jjjy*e> jl tC—xl jbJy_»-y ^y-xlixi J 1$ j*’" J-P j' AS'\J- 

l_g jp^J-plo- .i y*x' CJp Ax ^jAL^^ vfjy O JyP J ji*Ax <_jSxijlx J-^aj Ax*. 

b ^ xLjIy^xXX J JJ i.xx^. 5 ^ ^iSb . .X M .x xA^toly.^ ^_S* # jl ; xxs j ^41—r 

ij j-5 aS'aaa (_^j yj^ jl.jj*L Aixilj (_£j^ ( J*pL>- jj 

oULoP Jlix. j_ i ji , Aj .JjI yy* (^J ; a»- ( Jx^L>- t_}i««.xa.ii l> C—i jAj jj 

^j^vx j^jxLxi-xi (_$IaJ jf.xufL J ^yuaal tj »iS^U- £)L«J^-L* Jxly i£jjj^iS'l*- 

Jjiy^ InjJ I jp- JyjLS^Lal x. U7 .. A (_$jjjlx J(.glAjljxl jl 

i«1pL; I ojLx Jjlj AS' L>- i_£jp- | Jxpl». Ax Ij (Jyxix li j jp- I 

°JJ-'S'H j^' (V* jT jjS3 Oyi J lSJ dj*’”ti-p'j 1 L5i^*x^- 5 x> <yjj 

^Ia) jS^Ax ixixl^i (Jx-ly Aj Ij jja»- | JxpL>- ■ 5 ji*b‘ 




N Til jJ «L S Xij- |**as** J~oi 


L^j4j ^jJuIp ^»a (JL»- jf> 4j .aaiLi j Jj*u» a-ij dj j ali jjj ts* y~ ls*^^ iIjIaLS"" *£ 

yj ^y\y y b A^yt\ ta^j *tijl ^gj^ l . la .4 4 j lj aJl^J^Aj 

j$Jj J* >jy 

djjl ... u* ..».fe a\S a-ij l 5^ ^jV ^lap i^ljla i £j^jS' (^L^r'Lja ^iS - ”! 

.aj I ^ C—>a4j ^ .i.—tt. i l jl p.. !: ...<L pb:...< 4^C-J (jiLl ^ ijJ~-> kiTU- ojl 
d-a ja * /'P Ij • / * T ojja^v* ja ^pIjj jl^TU- p^-* 1 ja ojl jlai« 
c -*' 1 Oi 1 ^ u*V -aj'a ajjr j o j_^4j tiTU- jj ojl /-b .o-l ^j_> 

jlajja I^aj 4jVL» 4S - ”ob ojl a_^ajj a^aj- ^Ijla ja ^yry ^ I oab> 
alj^ (il) 1 -^ jjiJ jwj kjlj^ *1 J*i jlai» /jjl 45”"ta jSts* jljloal ja j I jl (j^* 

aj:j (J L9l ^lap ^^aAP Ojl ^'LL ( _ y bljl ja .ajla aiS'U-J^-la ^lT 

^ajw e }£o I Jol j o-l^yjaw j£-l4 j aTU- y*** y£ l-a^j^ jLO<o oLS* 
O-aOdj ^aLS *"j ^Sjy^r k£L li 4 j jl Vj*Oj 1 wjUS^J .a^iL^d ^ L^aJL I 

.o»»l p**»U_/ j o jl jJ-f jlaJL* jl y*£ V jajw a 5 ”L»- ja y ~*~* ^ jlaX« .aai I ^ 
^IaUS”" yS"\ (^1 jt ojUoI ^li yu +j jlaJL« i^ljla yj±» ^Lb jjisbo (^l^S""U>- 

jK 

J_j>J4j 'jyaJA-t i(jt-Jjj) Oy^-4^_j jjjiliJLp yvisUp jU>! JJ ,ajO~A ^jplJJ 

(^1 ^ ^jjLaOl (jl*a4j JJj /^w*>4j j 4aib a j i$ji'jZ' (^L^T"L»- jj 

L/~ii l5 jtJ^" p-j*>J^"jlai« .iy aasl y>- jlJ Ojaj 4j a^Oja (jlslaa ja oLS*a^ij 

oLi"_> a5^Ua j-j (jaa ^ a o o^j ol_yl p^iS^.aol f*** iS^^ia j*&s- y* jl 

.a_iIdl,^—»■ (j I jl a5”L_sa ^Lo^L-i j JaJ -H tri'-r*' ^ 

.ajla ^jp*- j y j?** J p■> — Jijb ^ 1 LS ^j,aj» JsLjjl a-Sv—.>- ja 

.aj OiLj L) IOjJ»rtf4j pd jo Ob J p^-ls" ObjS^ JAJLA 


1- Apalite 




J L«i^ 


* tj[^S\j- j2 ^-j Cjj-U 4j vlSs-ij>>- Jibbi J- 5 j*- 1 J~-“ -1 y**S" 

(jLa-^“L«* ^j^Sj jl L*>t~Xj J ^ 1 ^IjjLa A^>4>s-» ^jL^-ftl «Ca^j J ■ ‘ ^ --■ ~>- 

j (jUj^S^) *—2j~‘3-' i pS' j^\jS- 2ym*S*.2j\2 ^y^j 1^3 ~> t->i ^^^aIS"*j 

■ vlAO^ £J (_5y__^Ti^L^S'l^ jJ CJjJj^j 


o5L1j>- jj (_slfi>o^Tj^jlT 3A-f 

<. i jij-£''j\ jjJjL_p- liiu— -a l5jjJ_ ij (^l_^ jIjjLo a5^i_s^’Up 

Ap- y 2 _jS"" jljiP4a .jwjwi } t|«-—vi5^ tj k J ^—' *'- J J^ <• j j j - »5*'l 

j ^ -i.-l ^— a ^ -.^Uj j j *.-- 2 j.ft'.c. 4^ 4j J i £j j jljjjUT 

3jj>—- a jULi" Jw^j j jI-^Lj 4j ta—j a5^ JJJL**j* y^aAP <L* jj 

L 4wu.z^jh j-* j-^ ^LT'SjIjjI ‘b L JL^ y* 4j ^1.jj jS"^* jl ^ 

4sLi»! siS^b*- 4j i^jLj I i—i I L (j^-m^U; J jA~~£ iOjl (^ljl.i) ^La-wI (Jjlft^jS””* 4l^j4j 

j ^ t^Sjj ; y* L jA&v« cjpT 4j jly^ (jU^i") w>^^lap j^Lp jl <jJj> 

x > j> 

jl®L_i a_Jj j3j^ ^ (_sl$5”"L>- v o ^^/• ojLil j-uJj-» 

_j jj-A I tji4> j2 (jjlg—S^L>- Jl (S jL-*-; j- 1 jj*j .Jj jlj iy>-j ^Ijj 

• J j-j l y> I i)2y »JjIj yi* i«l»C : 'L| ")KmS- j si ^I aLS^ia^j y ^j_yy> 

l—S J " ‘ ^ .J-jL lLS^L^ Jj ^jl jljXo JJ>- ^A 

jlAL_T <C<»A (^1 ^ tS' 2> < OjUl JV4 jlilj J *Ly iCJLS - t|*j J—' (jUjvf) 

p'if j^L-T l5^ J -* lSjj^ 


^Ijj ^IftiUf^Uol 3 lA-db 

■iL-iJiO Jj-f’ljj L*L_S^jt JjJ-4»- J»_!Jj jljlj_A 4]L^ 4 .«_a jl^j- j-~<\y J2 



^LLj JO XSij - pJbJ-PHA 


9>L^ <U{J ,J*_i jl (^U&dJLjjlj ^ jA^j 9 4^3j_P J uJ^ j 1 ^ /3 l/ 3 j>w9 

^JjLS'L; UaxjIj j:>j*J ^jSLL- o_jJ: jtyyy j j^ljjl L$yj^^y j-> 
aJ jSliSv aS"”^ al^AA .Jj jS'^a jlo jLL-al ijy y~* (_$jjjLLf”jj aS"” vX-aal *—aLalj 
j^X.1 j*—* t '—-*X o J< ^ — ^ jLaXaj jl aS"" i_£XX^ A,ala'..* Aj ^ftL£” 

(^jjjLii^L ^Iaj^lTjj ^>- •■>jL *yr5 Lx* “V k --r~' j I _/*^a 

l5jJJ j^ s jiJ '-•‘W’ y^~ Ij ^IftAijIj j a_ui ?^k^>\ -^LaAijIj ^y* ax» jJL j 

JL- jj a5”^^LasI ^jj jlfcLS"plijl jl ijijjjui .c—> 1 LS-sljj aj ijLaa^Li y 

a£" j-ay5 ^xS".Xjl j yy *Lxa *X lZ — XS" l Sijy I tXwi oVLi I 

c— oa< ^yt* ^Xjj Jj^ j' c.x. O &j^ I »x*xa o*i/LI jj j^Xaj 

' ^jXic- ^xf ,C—-I lJ-^Ua’ jX ^Jyt J jLjL- jJ I wlk * jjj I ,C—'I «X I 

^3 t_$L—»1 j . X — 11 oX* I A.flla** y I Aj *X^» j^-a jl AX _J lL—» T jl ^ ‘( ■Syir 1 j' 
OL(J yil >- £j_}Jl Jjj* ^ A ^ LC ’ _/ lS^ LS -X>»-Xja (^l^jLjL- *XX»- ^lijl 

_j-a--*b AtilaXaAj aX- yta £”l ^il I (ji XwjiLa J Aj C~ajLLa t^jlSjl** 

J_ll y ^y* lS^A jliaJ _J Jslx>-I C-;lf-J j jJu (jLaLS* XX>- ^Ljjl ^j9 jAJi .jjyl^si 
j I jl AS' j j jS* j jji y—£ y>~ Ia jU-j iCjli I jl { y^~ y kX-P-L 

xJ y C-Xii ^^xl Jj c-l ^Ssufea jl ^ ,Ujl4iAiluJ j 4.,<aiaxA> jj 

Oi 1 ^'jj (*-$-* ol ^ jl ^ .XiL yy J LLj t_gLyla-j>» ^LaLS^ J^x>va 

^v^-il Ajuil .C—il XX^Ipj aX-ijjjl y jlxXa Ij >w—<lx» X«-lj ji 4jy jlXu ^JaX 

■ X---.-i y JjjjL^al kX—ijIx y j < 'AfXj Aj A5"" ^jLaAXjIj Xj^a 

t W~al 'La XS^L»- J _jiA aX” ^Lj iXij aJjI Ja*"I y Ji X—'I ^^a-a ^jjjA^X 

jj-jJ 'Xjjj-a 3 jyj jJ -xjL aX y- jlxx jlxjl j jijj xij ^Lljsl j xax ^ 


1- Wheatgrass 




j ji oUU^ IAt ^Up 


\fA 


.uUujj JUAl y»J aL>- y>4 j A-2j ojj.J j>-ljl jJ C-;jlaj Oj .ijAp^ ij^- 5 *i L* 1 *--JA* 

^lALf -ijj-* J-i ^ j4>tAi '—> , J'A9 jJ j± J jA^» JjiaA* 4j 4j i^LA'AsUj^ J J J>l jl 

i ■ >■ L» JU-* 5y*M jLw t»Cu A J Sv..-. ~ > - J^iblAs j.} 45*” ^AiS*” J i aa>L* 



lS^J3-u' cJLil jJ ^jljLjijlAaJ nV oji^ 45*oU5y OI_p- -\A j£-i 

j^Tl ji (yd J Oj_^3 tJU;^) OLS^j .JulsXi CviS*l£jj»»T 

•J4iS* ( _ f » Aij l&y»T sAni* 0*llU ^ji-t-Jyr- UL» 5=^*3 
i4aJLS" U jL««; t£^ j>d+£ <i_^i <C5 j5*jIS*4j j-ptLo^p- (_j^5*^ ji jj 

Jul<ciU jkL. b 45 £y yjt CAiS" c—4 a tjjl Sitf 

JijhJ ijjjj^j* ^_j jjjA V £jj i(J Ji*V 'r^ry 

.CmI #Jui £ 





jy 


L<jLfi&LTf ^Lc jf oOIaL^I 


^jl J J>l^1 jL^>- 1*^3 ukW 4 

s^J>\_*^>- jJ jS""l iA»*j li .JJJj j/ ( _^*^ (jl^iP*l> lj 

csU-f J rt/ A ■» .J kJsJS"JoL« ‘t5_/$-* i^LfrSjL (^1^ Lslij 

jLL_fl 4 _j j_S"1^—• j'Jj-il .) i " 4 l *—^ t^L fyA>\£sij^**i ^i y~» (_jUaj jL»*jI 

. Cij_j J_fclj_>- jLi oL5"jljj£C*»l (^l**!®*-^! ^IS 

ki^i>- jj ' a JJ^ jl (j^, ^ a * < Jjj jAVL JJ (JJ^ 4 J-i ^L^Ij ^ 4i^P 

S'*i^jLj j us- Lj ki^>- i^ljJL-i (J_^> jj L^pI; .c~* t L j>Lgj»- 

CjL»*jJ--» J L&Ojj^ _) (3^^* Cxr 3 ?^ ) U^i 1 ^ J LS^ kJj'i/ y&>%J, 

4J^A_P '— I k^lp ^jl^p4^ j 1 "-^N/J O ^W l^jl , L«* ^y*« ^AJ lj 


1- Victory Garden Era 




J LLj L gt|ia.>v4 J* jUbL£ 


J J^iSj 4-^J (5^/Ij ry J ^yLpL 4j j* 

4il>- ^iSv yA jl^> .5 4j jl^O 4j L —.ajk J2 £ I j} .Q..!jl^ ^£j ^jl 

y ^jL jjl <j (jjjL—u i*—J lla* t x-jL $y>~ 

(_jLww-*l j*&\>- J 1 ^ .1 A m 3 y* - >- "^ V a UL jljjl 

i < j^>y> jj AP7 j ^IjLj ja ^ *>L>" jA ^LaL; J j— lS^a* jI>*jI 4 j 

■ O — I Ojj 1 Aja-_) 4 j Ij jALS"*_ jj 1 jjS- ^<aLp i_£aIj j 


l^jUif 03 !^ JaIc oJjj (jlfcUJ* 
f^yS'^a sAaL—« jvJJljjLj ^gAlSsJ Ia Aj Jljjl I^S\J jl 

jl Oiljl jL5"" J Ajjjfi" Jp> .0—1 <U3j jl J—J ^jALS^ |»iapl iS~ 

tiSLij (_£ ji~£'[>- J Ojj-SJJ l>“<OA .0—1 ^jjUjLs-l— oVT-^iU j lAejL>- (.L^loa-L 

^Ji J —1 b_j TfcJ jJ— O jUL-lf O—UP J J^jl Jj .Jj'IoJ ^ Ij L^jLLO L fr L— Jil J o—l 

4— (j[ *LL j ^5"jjj Aj Ij -UjIa Jj?-j <0Tj*-A ^IaL^".sjJ^p _} Jjj—^ 

Oj jljl jA JjU l j^- 4 J lS./!J^"" J j^ -4 aIa*jI ^Jal>- JL>- jA .uUAA^ 

Jaj>— JA j— jULT A jA-J iS^Lr 4 ^ *4^ I J J J _/“! jJ-— 4 -A jjS" jljS cSjl— t5iA4jU^j 

jj-jj j jjS^sl— 4_j U — jj—I ^*_j jj jLaL^,j^ 5^L— I l^j I i _j5"j-ij 

Aj^jk j Oj J j) j a JJ jlALS^J^i aS' J—jiaJ 4 j .wU—A A Jj 

jjjA 0^-1j j OJJ--T ^j—j ^o—l (jJU- JJ Jjt j OjLj J-«jO Ij ,Ja*M jJ£ 
.0—1 oJ ^ ^Ia" oLaL^ 4a jjls^lAjJ J jlOsI^ial ia JajPn^ jl Ij l^il—il t__ipl U>iOU>- 

ij _j (_gl^-— J lSjL^I lS^JJJ 4> AjU>— L^ij 0.««. l i> jl t$jl—il jS~\ O—bjJ 

jJ> 4 j£ JjloLi l5j15jI— (_£j jia L< —?l^ial 1 |_£La3 jj J^ 1 j^ALf .0 — 1 (_Jj*jL 

• JJAJ 4^ljl Aja- OjU»- Aj JJ J^-A> 




\f\ U ji j-oUp jl J-ai 

wU>- l 3,uU5^o4TU l_jP C—'I 4JjjjLi5" *l£j 

.jj jS jyb jji_y c^b, ojb I (^l4P jJ^o L j»Li 'j*y Jb>- ji <_£ b 4i*iA L5"" 4JU&J 

^ . «^ _L> jLi j y*-I ^lo ^1^5""Li ol^*« aJ j jj j-i (_$ l^-5-u jL cj ^jjjj i^Ljjli y 

UIp Lgj I t Jjjl Jj jlaUS*ijl ^ilwCc*- I ji£””l *— 

.oliljj^- i jS"lUj jl i jLk^i j^»- (jlftLS^<b~uiib^a ojl-Ul 

■>>>■ ijr^-j ^ ^y*- 4 <£yflb LS'-frk^- 4 ^ “^lSJ r 4 

i r■;«<> y jl jL*L S L gi.al..o j jJUjSj -1 (^L>- 4—1 . JJO-A 1 $y~i> OljLial l^ljb 

L o£tjliwl (j^b- 0 jjl j l-jj l o 'y ^ 

I j Ljj I L j C-jjJ ®jj j j j (_$ jlS’” cLlj i^I^j Ij jULS* jly^ ya>^ 

J jl J\Sj& LSb^JUaj ^Laji ^5"I .jb jlji lb- ' j*jbl JJj 

£jj jlalb”Ojb (-j jla« J (_5C - ~J J L 0 jIS^Lj 4j ^jjLpL 

• jb JCPl^>- y* jSjl^l^ jJ |_g tyja-O^-J Aj \j 


3 Jj 1 ** ^.^ij 0«fc*3 jlfclTjj i5lA4?scb 

J=ut3j j$*$> 

(^UkdjhLplj 4 jb?-J.S A*Lj j jl JJJ 4 j j J-Jijyi- {*-J j - — « J jy lj J- 5 

Jjb*« ^bi^sjtplj jl ^Ijju Jaii .c~ib Lbj { ^j\S- 

jL-«l ji jbji-jJ aJC-S'\j->_ 4-ijJ jl J U jw^>- J jb»-JJ J Ujl^.-J ^jt- 1 jl 

.Jji I ^ jj iSy .^ b*HuJl y.y* ^i5sj Cjjyotj LHp ^LpL jjyi) jl * 

f*.jV Oy^j j jib*(wl^» j Ljijljbj L <;_^>. b oj j j^T^ j/ jT ji 

.jj y>- jlui>- 5 ^\ms- j j jl lj 


1- Micro-climate 





j j» jUL? yXe 


4_t a j~> b kSjy •> t - J '•I^a jl jJlji t$ao Uab ^yibf-b ji 

jl £"Jj ^J C«.«i Cjf Ua*- J-* jl <_£* IS” ■ |*-bi b “Ubib (J" - ^ J (j, ° -° 

o*i" j' j cij^bS"^L-T <o jl Ij £ (jl^; j. f.Jjjbj <jy£~> c£bly 

.S J Ja>w* JjLJ jl £ I .J yaj ajlj?mt iljL>“ ji l«i^>- £ j*~< t^Lii ^^i jl y-S-Ai 

C.—LS' j-> li j ayj> jlaa^p i^l y la?- l^L^j ^ ib*ol i abtb 4ailai ^yj 

i\y> i *d«-*j<u CjIs I ^ij ^l^a* a-— I j^A-» .jjb ^ j j j L^i I JjjJl>*»« 

•- > y.j~ > . >JbiloJ—i I <jb jj> aS“ y* <sjj y “yy jl*=*-jj <Sjj jl ,y--• 

$y- jb j jL-hW abj b aS *aijb J^?-J IaO y J o jl*^jJ jl ^*^L- |^ljjl fcajjlpa 

jla»-jj aaSIS"”(jjl jj iw—*b-« jlSC* i_jL>wjI ,JcjS~y i^jlaila—o ajl?«j y** ^L^ioj ^ 
a.—.a ^ y~~—i a~-J _ _ j osj> (j^L-a- I) a$>JL»- ol>-o^« ^Ijjl b ® y* 

4L>iplj Jia olj^iJ^' Ij jl^jJ jl^A Ijij ltl-s»«l ^IdJ^ub-JJ ^Lob J 4 j 

aS^—i j ^bj a^ij j l^l K j a_j—-» jb-?-jJ ^j^w« jb LjC jL>o^«-j 

4jL>- ^U<a_J j 1 wjI^■ ' -- •> - js y 1 ^ JJ y*y t —'bol & ut^^jlj 

JU5"4j jbA*^ij j jb»j J5 L oLS^ j t, y A sjIJj'I j -^jjb 

wUa^^ j' Ij $y~ "S^py jl- 5 jlj 3 ^ t jL-^ j J-<ai J_ji» .^uS - ^ j-jij 

jU-l^is (_1 pI .aJ l^jl jl ^ ji )*s_f jyC y y Cj\S y> ^jj j 

C^ 5 J* Ij I J a y-“ jb-b -jj *-S~ Ja*i LS _« y jy L^Uai y- 
(Jjb_» C....Ii b bbujbTjj) Ij l^j I y~y j au^i ajLii»«l | — J jj~ tf ^i 

a^bbaul ijy* iai y* jl y 'b^jji (jil*4j^ b yy~ ob»-jJ jl y^y, ^y b^- 

ta^Li oauSjjlja^l ija«l Jjb-< jj “^j^b j jb«jl y\y .a **j jl j> 

a jj y I .»a«Jlai jja-j Jb-i ai>- jj 1 j-jbi j^l ajjb l_iUo'I b«-i j j j^l LI 

b ^jilAiij^pb aS" i jS "LI jj Ij Laj CjL*j^-« a^afT - jl^al L^JlalS^jl ajlaad 




l» y\ Lf jl . _»jj ji 


i rr 

iJ 5vL>- (_jIaA>ipL Z.-iS' jljj^ ji .ul—<1 oi jZ' j*aI ji kUjjljJ t— jLu ZS'[p- 

it_ j- j«« j jJU*u^y> 4jL>- ]ayn*a Aj ^ L>j oji>- toili ^IaI^Ij IiAP A*^j i_£lAA^jA 
iS^y a yy ^ lSLaaajipLi ’^y^ij* c5 jQ** o' ij^ 3 ; > ^ ji Jajljj 

.Jjjli ^aI^" ^jjliAP j-a’IiP jl ^15”" j oiLii-jl Aj jU ^^Ai j*w J uLij 


i^iy> j^lia 3 t_iLf \ ^~r 

Aj^jj iIaa»«aIj iAjIu^I j IaAj’Ij- (_5jL»a1 9y>^ ^Lwl jl {£jQ+“ l?I ij^"*- n ji 

i-j j!e. a jSjj isLii j ^.’el'T^ Uyyj t(_J j4-i (^l^Sjb “V lAailjjl>- jiS”1 

(jj^l^ ^i J* jl l *^i J- 1 • l -^jlJ^ j I Ji Ij ij>- OpIj 5 Olijl JJj’Iji AS" 

£j*i» y> T 1 jjjj jl tijli L$J I y L yJL>t)ijLU jZ \j A«A jl cSj^J- A>- AS” J-* jjJ 

AaA jl Ij i y>- tJl^jsl (_£U «as j jU>-ji a 5” ajili ^—'L L$j I %6 ^ kt_Aiii , v« 

L ojjLa i^\y^y> jj*J Ji J y- jji iL j A3 jlp o! J^A Aj (jjS (_j>ii-J jii> .i-0 j U .w ^ 

ij jj« J oi jj Oj*aI (^Ijli Ja- A^- ti (JLaUS^aS”JA i^ jLlj Ijl5j; I IjA J I ji I 

(jiLa uff >Li^J^L a i^La^* 1 jj ®jjj Aj j^» ij^l .iA*i~A ^>ij ^ry 

yy (jl^iip (^jj ji j ^ai jL5Ul jlai^- (_jLaj cJlp aj ^>i^« jiSH I_^_j tC~-l 
j_S^I y> j^oa j ^ir l^ U' - ^ j 1 lS j&“ l5I-§^j^ • ■-UjL ( _ s - < »>j Ij L^-S*jjL^ -uL jb>-ji jjj L 
jUL^ ( j_i I JlS’ tj>j\>- (_jL*ijS^jl Jjjm-a j i__* jIja aiLii-pl L L^j Ij yZ 

•ijly^ 





cJbl j) (jji j Uj ^ ^WIj- - M j£i 

i_£L£j>- ji cJ _^-j A> j>jjj» Lii yjjjil L ,lSj^T ijVjjLS\£ 

iitsLf iiA^ 4 -i uS'j-Is' <o oy L 4 —° Lj .Djj'j—* y'y'h-i j 

kl y&i <0L«4 yl JbT ya Jyj *> l sLa<'«pIj >Uul J (jjLxdjy. 

^isjLr ^LftAs^pL JUxjJ sb i>iy i .Juit>y> lj yljlji y I Li y Lt Jyj 

J y- si) y C- . ss Ji y y I ^ C—'ll (_yitj O J I J-P O iS > * S sj^y *slV) JJi 

• wsl Ji j J*j>- j Je-tj ijjy" ts'j; tsLe^JA j' yi j 









i w — v. W— 


o j£?u lS^! !iXc ^a?U£ 


<0L*.aiUaJ ^'LL iglgla.-x^ ja jlp- jl 

• IajL-JLTa ^laao j^iai* a alj^ ^Sbo i iwS""L>- ^1 ^wjI 
_* jaL j j j&-L*/ L*j .aLia ,jijljl jt jU^a L»j y^- y 

aSC^j ,a_J jla ^jLwjL; O jL_> Ajr JjlaJ^.a \j ^Ju..~*J ^jJjljl l$J jlajlS” 

b csib*b*^ ^ A* 1 in’. ) <J^ JJJ- 5 ‘ls^ 1 dib^ 15*4*' fjy 

sj-IjLj jl jJj— 4 i£jLw jLj .ajjla ^i_l^ e-L>-l a jLi aT" ai y ja 

.C_l aa*jL ^Lf ^ lap- ^sUp (^ab j 


oa-1 v>9 rfiji ^aaAAJ? T * -! 

(^aa^ . ...., a .) oa^p ej^5 *a** a djlj^^y 4 b l£ y .£"jj e *^-*' *—*j^»*J 
j LaojL>- Jb— j j ojUT (J i»ljl -f j jbL» _Y t^a** ^Ijl - ^ la^S" 



j jy IjLi jA jUUf ^ Ijlp 


•U*L£jji 

4_ao b l^i y* I oVbl Jw»L- CjUjUj Oj yJ** jbjL J> J J I,jLul y 

i-Ul y iX«b- Ol*j Ui» y jjUL* jL^>- b j j yi *^La jk \£j_jA I ^Jbt* ^ Lw? ^ ^ A > 
tfc-jjp 1 j^Lj (^ y> ^jL—ilf’”jj (^LjS'U- Jj»Li ol>uU». jjIo^ 

oluUtf jL ijj ^UjLjLS"j_ij jji i (^lAjU^-jlS^objlb 

,i <£" ®J_ii jjijlj Sy ,ijLL« Y Y / V ->_}A»- jj l^a^* I aA»«A* oVl I ^yAx* 

.C~»al aAilaij^ Ij jl^XA A x \ ' (J-sIaa 
Ajjb Jy^-y y***P ^Ijj jl 45""^yjl^A*j vi^AbA ^La J.J 

4_Jj_a1 k_J 1 A aJJuIji jLi 4 j . Ailajjj I Jj I Jai jl Ij ^ybl J* 

(^1 jPf .AilaAai £jU- ^Ulil yP- jl U1 JjbiJ! k_jL jlj Lff Ja1jl jl jl^A ^IjIjA l£ j4r* 
■ CA aa 'I 0*Ll Laji k_j I J ij^Lajj jLi A JjU !*_*>■ Ja» jaJ kl^ab"- L j^ , l j y Ji ^*al J* jjy 
AilL 4td^b»- j^Lo Jj I C' a j ;f (Jjj y aaUaV I ^A** OLaJ>U> CjI jy Ij <jJjJ A>Aal 

jis>L_. jj L^_ijb jLS^jJ#!—* .a*.}^ I oa>»a« oVLI 'y i y J T 

’jS\j-» jj ^Lx- i 3 £jJ»*b jl ■ 5 k«l l, r J rj > o'jb^S’" 

(jA’Laaj L - ^aT ^ yA ^jbl_-4 J L-a I ^ja> iJy*S* 4 a~ 4 y 

jLp j j 4i$bb»- ^ I ^ oi.li l jj i—s j jjLbm j j ^rfiljl^j 

LpL I j A b^-jJ I J* (^lA4jl_ii J lftOjL>- kJ>lj_kl jl J^jaib 

• ,i J~‘iS“ bfc^lj l yJ ^ a *' J- 5 jL»-i ^ (^l^i jLoJ 


L**^b^ tSjb«^ jf 3 T*-T 

OL_» ^bwl J *&U_4 Jj ad ai ^aJ^XJ ( j*i>ljl W^wUb 



•J-i l-i/u" iSLrt i*“rt J" - * 


>tv 

^(>J j- 4 Jj^ ^b'yb- J-*'j* -la— y LgjT cSf jl tj jf£*r 3 3.3 33 * *^y 3 * 

i-jbU t J— ^ "..m* i ^>1 ui^"L>- ^Ja— 45"*j I ^1 .lI—<1 j jL ^Jju I g o*l>1 

la .»»<_« Li j*w^ LSUii 4?" I_5t4jj5”4 j tC.—I CK*3 0^*3, 

Vi^*- 7 ol -P .*X*<,5j>- jl'-UL* ^ ^ J o^*< ^IpoI Jl3Ij1?I 

.Ujjlj 0 *. j A* 5^^ OllJ - ajj> j ^ ~ oJL* 

(_£Ia<> y^* 4 vi^jistL# ojldl—I J jya jjl—al 33 

(^j>ija— ^1 o^La—^1 1j — j*i il« —t i .t - ^l 

i_$lU jLjLTO jjl>w« j L$j&1 jSj j< jj c,.»a<L _ ^jL«jLS^jj i^l$^”l>- j 

^;l—I i » *m i I &3& j£_)\j& oLt—®l J 33 * 1^® I J jzS" 

'j3 ^jl—liSbkT4 j '3^ ls>- 3L-‘33 ,Cvi| oJjj j3* ^* tJU> ^L*.jb _j 

a 5”"(_j*jllj^» j3 44i^— jl t5_/$— (jl’l"' ^3 'j. ajl*^”J- 5 (j y‘‘- * V cl«ilJ»j jj]s4j 

_jl I .C—»l *3&j jl£"<o jjljw i3l_^l j tJjl^a jST jl j» \j 9- i jja *i33ij! k— 1 33*0*1 
jLj>- (jl»b-« ji jl l ^[^Jp\ji^\ jjy jAj (_jJ»IjI jl 

.C— 1 eJ— 


(jjj_jlU_* ^L-ua j UjLjL 5'JTjla*" 
^L^JLojl— .jjIa— ilj L-jj]a«.« 
jU j yil jJ ^ 


3 3* l5 ^**y l^Ujl- 4 jl-» 

Lf Jaljl ji Jj J C—<0 

»a .,^* 1 ) LgJ La jL» L jjJ (j * 3 *& 


Ju Jaw 3 OIjoUs ^jjJjCjlaa- T ♦ -T 

jl »jLL— I L («lS^L»“ >S33 jJjl— 4 L -1 j4j -jSLlj-- jjlal— jJ OIjw la? ^^j^;L)^ 

jl i^jljju" jj jlj^ l5jj 3 jl ajLfl««il L J jj^ia— ci5^la«- 




ijt.r>- j y LL ^i^lww jj jUL^ 


?-l u;1»aSJ SiXIIaw (jjjLi^ iy>\ !ji\ oi-ui ^Uol ^il> l j*<>!j! 

Sk-Li t^jS'jb- ,>Ij»» ^jL-<j' j ^L»*jI iSjij^ 3^^““ jr **'* JL.j a* 

153 ^ I tS^Jy.j I '•JLI ^3^ J- 5 b j* 1 — J I i^ij^ lsL^-Ijj Aij&jl ,ti~-l 

jLTJ Aiw jJjLij^ ,l!~«. 1 oj j£j J lcl~->l i_j_jliL) (jL^j^Aa-i j i j 3_ <r AA JJ a£”” 
jL&LS^^Lfc4jjS"*4j JLh -u>- Li l£ jiJ^ 3^^“* L (^l aaSJ 

.JxS" JjU>J Aa lai .a Ji Ij j y*- jljiUil Li jl5jl 

jLS ""aj kiS””l>- olji >r.;..J ij>l^ l5^ ^ j? i^Lao^j j I y CjLw 13 

(_jl j_i J oj jb>ijl Ij y> 3 Li jiL oy * Oyi? a yJ^> ^jjl A>- £ tC^-il <USj 
Ij ( J^iLii ^jjLkwl Oyia I oJjj AijJP ^ ,^plj '“'jLajLp O-iliX^J 

4_iV Ij j aL* aj^I jiX° i jjiXi k^pL j c~ml Ujlj jlj-n L ^ly». y i s^L> ^iSv jL» 

aS^jjaIsL^i jj ^I■< > .■..« a!S”” 1>- jj IjA j i —j I _/Jji jJ ^jLL» ^>Ja-«i 

ysj ^k- i^jIj^aIj U ^jp jJ3j aj oLT c l^ t^L 'j£ (_^Iao yj^ 

,»UJjL A^ilj 1 _£jLj I jlS"" »U—'J^ Ai l jL«P j*P 

jl j -s o jL a7 — k I Jjj— 4 j^-^“ jik; ^j—joljl l^l s_ ^aL5*(jjlfcAjjS' - 

jjii’l y£j J (j~Aki j3 J S^J'^ s ~ a ** _ _'lix-Xil jJ .Jj l«i/ 

j j ,.u^j ^jLjI^j j«i L oUS^_ \ IvLwL iXo u*i L a jJk wl5***L>- 

_ T i ri3L*-13 Ij 4fl[a* a ^jfl\>- ^Lu>w» ( J-^1 J l *S* '^ a i^ J** 

jL>ij I Ij klS^L>- ^Ja— aS~ j I ‘V ^.j^ 1 ^j\ 

lyrJ^ b (o 1 j^^-) gJL* uiy^ ^^ULT^f ;aJ jSJJ c-ijljl jj a^lj uuS^ 
j oli I 4 j JjL jjL^US^-^ >.^1^1 j> jp- u ^L j ji JIj ^t ^jj I 

o^Lix*Ail JoLj w -i ’ - Z i,. ^ i_^-^ jl y?~ J 0 ^^^ ^jl - 6 4*ujiU ^jLi* L^o jl^-j 

jj>J U iSj4r~* j ^ ^ L^LjS^JuwL jL^aI - *\ j 0^5"' 




m 


•J-5 vir’ 4 '" jj*—f* j-»Up. p t ... j J~ai 


.Uj j£"j\ji o_>li—I *jy> tJjjli i^jISjL. 


j^LLo jj o£—Jlci (jUbjUilT^jL.#) V*-f 

I Aj^,y Aj yj jUi t£j y\ Aj (^UiLaJ ^y y* *£ l> 

j^ijljjl .0—1 OtL* I ij>-J Aj (_5j y\ j^iij> ** j-iU- 4 jl o£— JLpj 

JLj 0~$>- ^Jj .aiS*—* ^Uvl jjjj^-i .>lj-» lj OjIjuU* 0^— 

4j l^j I i£jj I jL j 0&— Jlpi j.il*^ OjL*jL0» (_$jL-»^j j Q.~>j ^1(^laJJ^Iji 
,jjlj ^ y? ) tJ-iL ^wIm jl y. a j^> jl jbj jl j —L Aj Lw> <Tj_jjl 
».l hl< Oj'J/LI ijS- y*r ^L* jljL^i"" J? L$i—j <yj <£ jl—4; j jt—JL 
.0—1 jl y*>S jl—,i 1.0— I yj>^Ju* T i >« jl S”* j I ^jLJL— jj&L- 4 aS'\£j y> I 

(j^ljl ‘S jl~-fc ) (Sj^J^. c$l y. Ij jl®^li jISjI— jljl^j*-^ j 0$L—>■ ■Wlr 1 **£(/- 

j.jla'. a O jjjjljl ji ( _s®^(j~* 4 w y, J»»0 •■ > j^“t^ 4 0&— Jlco j^ljta 

o-jlj- 4 \ jL> jj.Aj ^Jfl;>«<» Jaj I j*t j j Jjlji aT 0—1 LS -— ,>L»»j I ^ jil—> ^l.s j^l^>« 

U’_jJjj I JU-j j.S ' 1^— O^Lj 05^— JL-pi j.S Jli— (_jl y .UjLO J—j y^y 

Lj O^—► 4—j ^Ij^ ) k—< I J- 4 !— lS L>v* JsjI y“ yt I oJ^—• Oj*ilLI jJ 
,0—1 *±y jj— O-iL L jjS^L^- j til s'; ‘J^* 4 s*,^* T 6 * jl 

jl —_) J jyZ'b*-) ^JL* jL*J Ami tOS*L>- ^y Amj OjI y\ 4*Jlla>i j^ia— Aj 
^JLj 4— OjJ-a 4 j ^ ji^r“i* I a J I isij^ 4J^ip -vj y J J— j y OTU Jbjej 

L^jT'Ls^, \ ;jlajjj<OJ jL&lAA}\iaj»±jy> t ^'\^-l\y>f\yAMi.\S~i ^UolL Jyj 1 O-JlI Ji 
OjL*jLj-r j My ojOJ ^»l>jl tjjLjlS' OjU^p j I jj 4^ t _ s S^b— . Y ; o-sL 


1- Black Mesa Coal Mine 


2- Western wheatgrass 


3- Gila loam soil 





j j» jULf jjjl ap _ r ^>U* \0« 


^ijjS'V-Y t^ij-TU-jjOj_ ^ :J-U -u jb*< • l >i^O“i (Jlpj (jO»b» 

OjLp b» j jb*3 jj ,oi.a^ 1 °bS"jpjj ”^* -> 1 yr 

.( LS _«) ^j-tj -T j t(Cws-i) ‘U-^. - \ :jl ob^» 

^> AijJp a a» j oLS"J^Lajjl t^k-« Op-Ij jj -tiL ^IjaJ jL* i^jb^jXup i^l^jjlaj 

j j3^- ^yilS" ^SL« ^zS" L?- (j;l*jL«*j j j .o^ oo*Lib« UjU*; 

i.". \ Aj ip J j L*4j^i JjJlp O^ly jJ 4 jIm< jIOaj ^y^iZLu 

jljjj_»-^_i yi> t .o yjjijli Jl d)b»L5"tj_^» a-Li »jLii-l j^Jb Jl <f^gilftjbOi jj . 0 * I 

^*1^ * j <tiU . jJ j yj ixJ jj ^Jb jjOi tSL*jb*J Ij <uwLb j j lj (j; _y jL j 4i jip j 

4>-f LS i '—i L^jj* j' LS^^ 1 ®^5*J yr 

jtua a ni5^U- Sij^j cJb- jj jl_y* j CjL (^l*jl*y 

• 2y Oy^l sj cJb- <0 (_£l4la>-^b« ^li jjls<u oJjJ 


^5jUjL» V • —6 

t^jl5jL ^jiiw> LyyJ j _y_l; jl ^bj j~* I C i.-.ai y> ^JL- 

aLS"(j;lfcA/jS"*(_gjl5jL- <S""b- (j I jl .c.«il <ulav> jj »jl*i«<l jj^^LS"” 

O Jj*J ^1*4^1^ 4J_j1 J^-l y> ji 1$j I Jl UIp o jb J jj _y« jjlpb* j J y 

qJ^m y^3 L^ipbi L^J I p-US"* J—j 4^* / . Jyp*- ^4 ft J Ia*^ I LS"" ^jlL^y 

iS^y ja^I jJ(c<* y £'\^ r j ls^-^ *yr3 ^ 4j ^Li.1.*.j 

ftj.>»:, < Cj'i/Ljl \j-& <yy&- ^j^-l y bUib j ^ y m jfi "jj C..*>t? 

J y^ *i j a 15 J y^is* ^jlobUS^I^ jjiJijj tJJ j£ jl y ojUi^l jj y» ^iy> I 

iS ^a^J tjS" la~y Jt> -*y 0*1 y*i 3 >> 


1- Russian thistle {Salsola Kali L.) 





> j-i WJ J*u u-i >\jl £ jl— ft Jlji - f Z-;l J-«l 


\ 0 \ 

i JJj4_p jj j _>■ (^U^J jS <iL"u-i ^j^pI \ ^ "l ^ JL. jj ^jjij I cJL £j\j* <j^*j^*' 
tSjLjL j LLL I J jL tyi*L (_5 jISjL 

^pw< 0 JL*U»- eXljiyu ^lAAjjS^^iS^I .Jjjli (^jJjj c.«—i ^yLljl 

jlX«l a_S""^'L j 4i^L>- jj .wUjIj^ jlyL»I siS^L y_j jjj l5jj ^ 

JL* (j-^bj liLLS*jl i^jljj«-J uJilj |»>l ji ^ylljO u5jbi ^ 
jLTo y_L jj-Lljl (jL_^ 0*0^ <u)jl Jp-I yi J* jj IjU 'j }y Jjy** 

Ijj^-l 45””jj jj? UilL* JL ci^u c^bj (.SLA4J jT C^ IS"^ 

jj -Lj CbUij^ 4>1 ^»- <JUpj** Ia 4J_jS””^ jjl tS" C—.1 jjJ sU*l £*1j t— 

(jl^J ^jl I ij;L$jJL* (jajjil .wujjil<iS”Tj» ^Ja-* <j j JI Jja j kiJjlj 

.j.iLi^ jv^l j* lj JL ju>- (_jLa4J £ i^Laasj»aL”jI jiL»l j ^y&. 

oj— 1 A; JT Jj-i jil 4S"”4l—»l <^}l jJ ^1 

Ij viS^L- ^L* 4 i j+y (.yj*J ja- JL j*> i^LajL L*ljl»l jj lj liS "L 

L»l^1 _p i-15^L- oljj j^ t LpL j JiT^ cJaiLv* UiU-J ^l *£j L*j— jJ^ jj 

<IiLl jlyfcJ ( - 5lAA»*ALS , 

^LL'jjj jtjiP4j i^LjS^L’i/ jl s^Uwl ol jZ ti u^jy, *i 

(_jlJL ji oLLL J>j}j> *uij jl^”<u JLi jjL* ^jLljl J *-■:■*’ ^ 

^1 ji 4iS""L jj .cJjiL o jy0 l^i y> I #jtwi oVtl ufij^ 4 -j jis*- jtL jj 

j ^iS””L^ _ Y j iaOuwi^j cjLjS^L _ ^ ojlii**l jjj*« L^LjiU j I 

4i^j***V ^ 4 ^jA**V - ^ 1^1 -V Oj.Lp jL jLaJ Ji ,\iS^J>M Jlpj> 

*j - Y j t <l)b^f - ^ <u»*L« J* ■ 

ilj»< <jT ji iS“ iji owL j j?- o »jl J~.l I C^* tS jbi"^ JL>I 

4_$L^> jS"j jjp <s L t)^ i^LjLj t^jL?! i_jL^j<i5^L LJ«>«* 




j ja JUL?\6Y 


jl^J (j^.L^jT Ijy-* jljSj Jl^- jj> <J-} ,jp> Li^'^ jl>^“S -kjjj'* 

jl— p j j.sl»-^ o ^—> oj-w jt>> ^ J* 1 ~ > * -* , *^ ] .»-cus jS* 

rtii-< ^ «»«-i •'"Ui'^J i—-Si^1 L y*^ljl lS"Ulb J fc ^“ I? «xi ^»-^■-* aL— 

j**> ” *i L> cLwi <1 Jn-*--o d^*—j 3 cIj w ^ - *^y 

j jt^» jj ^jS^jLS^61 aj o J, r "_jj <u d-JUS""jl j^Lo ^v«w*> a jI» I 

jl ^s-sLaJ Ojj^4j L gi&^- ci^wiV .j^i AiUtfl (^ ^ _ Y * - •) ^yjL^o ^L^-i 

t jj> _)■<>.> jl ■ — —■' ' jJUj^S"^S""^yL« ^jSLid*- *jS" la- rtil*v aO 

L> 3 1 > j oj^iL <^S"[^ ^^dj Oj^-^dj dS^^wiV 

J ^jjLJ 4j £ I jl j C*i j^^LskJI C*-SI5"”jl Jjo dJu^ti^j (^jU; I (jJjl. Jj J 
i_$l^ijl jj .oiLj djlj! ^1jL i_jjL» I |»i * ■ « . * -« ia*«^j3 j^ij ajjj J^ia jj jU 4j 

((iiu^>) ajjA_il^->- i_ 5 b»juLj jljjkJ _ \ :aja_i (_$jj I *s*> >• oIpVJ^I ^jj t 

iSjj i_r~“ y, <-Utf jj -f j ial^"^Ljjjt -Y tlfcd^aiLS^jlyii-il jlj** - Y 

layuljl SJL^.uCUsjS"jl^i ^Jy* (j-jljlj *i j-T^ ^ jl^'l**'! (jijj <o l*ajli 4»a 

oJ^l ^l»«jl I J ‘Us^s Bjlaln/I ^ VL?> Jj 

jl jl ajlix»»l jjJj j (.JjL I Aj C—<«> 

J L 5 i&d»- ^jJ^i }yj{S' aS'lUj^' 4sk 3 jj (jjl jl 

jjl»w« LS -<iljl jJ jj» I C~al_j^ jlyAi-«l ^ .a-saJ 'w^r y" ^Uil l 5jl-i I 

, oalj>- jl^>- ijjijS'J y J-s JLpj j^>jj jjl«*« 


1- Coconino National Forest 






tSycJ) O^bl OMbl jJ o~* j^JJ '^‘^ l 0 *liL*«J - T ' j£Ll 

(jtL* .c***)1 Oil j\y pA ipj^iy- O Jj+0&> ^Lj^jb jl jjIo^a Aj 

OLL^ A)*llL>i oJLnui cflW <->jt i y j 2 lft**j jl ^yu^ij 

^4 ojU_j CjUjL^o (_jjL^j ij\jj jjL^I 

<-j^j j ilj Ja^_y <jl C-£y* jl j i-Li i^yvS\j* lU*Jj iL^ia- ^\y _p 

ijlJjyf Aj o-Li V*i>^ t£JJ ji <^jl— 4 ; pj 2 (j-i* .ti^l 

• AAJ Jl& iflj (_J ^JjjTj *U>t-»T jVa _p jjl^»* b 




j — 

JJSS*^ y Ij ^1>Uj JU?l^»c 

L 45^ \^jjy, f !j I olS^Jlj jLjJL>w* o«xu I JL-< <x*& jj 

jLj 5jy* j i-L*iL 4 I~jI^ i^jISjL^ 4*q«o J j- 3 

w l — ^i p- I ^li j"“ ' J>*J C-’ljl aj^P*U twilit *xJ^ Ij \." ■ * - y3 ^^>ij J ^**J 

cil&l j?~ a^lj iJ'JJJ'. ^LjLj iS ^ (_si^‘ (j .>-'"j 

, ~8 jU. . ^JjiJ I ^JJjLlS”” (. £jjj\J^S" OLui?»J »L^X~ol Jj ^yLuj^J 

jS^r-* (j-»l jl^SLiAjjj •‘—-‘I (15 *-*“ij (JjJ^O*) uiy isU**^*^ 

jl ^ Jj *Xjj- 4^ jmF* ^-i yj L. L a I4alj ^ I ^jLaLSw^j ^jl j*P4j 

4 ' j jlji*» J^aJu a Jj jJ <U»jJ J- 5 oLua»J . Jjlajl^i ^l£” 


1- Cell fusion 




SJl>- j IJLp 


j - 3 **ry y jy b~*“b> J 1 jy <jr^ J ^’ 1 i ls^J^ • c —■' 1 oj Jbi'' j ' v*- 

I aOtO« oVbl c>L> jy_j I slJLI ji OS^Oj ^L^-—jy jjl o y Osl^>- ^j^b 
'^-~~ J .J J 3 f*s*J jljl^U- t jlftLS"^ jSjJj sj~$j j-s jb—-; \_r*> ^y^s* 

.i-uS^LLI o jjj I j J} ^jLLi 


iSjjjW (Jl^Ucj Ji *)=?¥> (^V £*-> tij3^ J* t ^ \ 

L54JL- )j£ .o» I jJ jjj I O jy^^j jlgj- J- 5 I l£JjjL-^O— iijlob 

J ^ A jj ISsjI o JL>vL« oVbI j3 ^kLS*"oV ojy jm a * i-^ii 

J ojj_< O-jjjs go C~tTJ_ij ^k— (_r^i'j—»' l$JL- Jj! (Js aT 0-1 JU- _p ^yj 

jljjj,d—**•! Ofci—>«■ ^pL*j jlS *"_/* j ,j^ ^ T" 1 

<cS^t-LJld^j-j tjpy* ^Iaojj I ji j- 5 i5 ^£*i I 

^Jlp- jl ur w ,3jj & J'j\J o- jl {J Z ! ) oly lSUj.j 1 ^ lS jjjbi" 

uLT o ^Lj_*o <xj[* o j>jL^j v L>b^j jj \ y ^^jl5"L ol j*a j q y J-*ij 
^L^dila_> j \ 2 kp - i^ALS^^l$jl jl 

ji 1 f-iy bS'Ujj. j 'ii- J~*tj j) I^J.jjT^ jjl j-jb j£l ob r-j iSjbT 

• O—j ^jl 4j 1 ^ V « Wj ia-«l_jt ji 

0*^_j^a>t_* Ol jjU? <0 (Jjbj jJ» jl ( _ r l»o ^iSbyi I jl 0 jjysl 
jl L j^-' qjj^I _‘ ‘ ^ LSbojjj I_y aj ^ji^-b jLi jT.aJjb *u^j iy*- 

o\j**-> *-> oU-^r - J- 5 ^yrj-* ^rVi. •°*' 1 Ji 1 ^jj 

^j^>-J> l^J 1 ^ \ ^ *\ 1 LS^b- ijJo- lj .0-1 oOoUjI yjljj- ol y _^*l 

^LjC— o ojjj—»l .JjJj_> ■Jj-b- jbj y jljl* ol y Aj jjli (iSb^) I y^Aj) \AjylS" 


1- Mitro culture 


2- Gene transplants 




4 - i j* b (jO*" 4j ~J 1 *^, J !»■■— ; ■! J~ai 


\GV 

aJLi J*- (.^ib cSjL “S bfcjjLS”' jf\ _0 O^b iAJjj A~«j ji Jj Jl>- j_£l»ij^S"j4j 
^■j jLp- jfj*?- j ^ bbj i_glgia.c»v 4 ji j^ljj 'ZS^iya>%* ixjjj ^jLl^jl ^jLj .c~»I 
• C—l ai/ki^Ji ji ^ L) bgJ»U*jljj tS^fytJJ I |j* l^Ja<^» 4 jjjl ji .c—l sib 

^\S'^_\aJ>‘ ijy> (S *e>yA>- J ijtjv Jl J* tSy* jl LSjjjbL^OUlJbw __^"l 

jj y>\ jl 1$yiyJ^e < j4 ?\Ijl Ji jb>wis j-ia jL ijjJ b£"b_jJ v J IUP li^«£*jljj 

ij-A^b 4*-l jj> ^^jLU f ^jLJi s-U> I (_$bjb L ji 5 L—J jl jjJj ,jL JJ&Ijs- iAJjj 

.CHJ Jjal - > J 3 TJ ‘■Lb b® jyjf ^|L y l^- j» I ji l 5JJjL*^ 


ojljT ji ,5 jj^CfOUwbt? t ^ -T 


tC/Lij j jy I ij_» ^Ja-^ ji sJ^_» CiVbl cS -Lb- jjiL« 4- 

<-«*■» I jLw> y tJhiJJ ' j* i Lf^'- 1 J 1 jbojlj j ^—.b^ 

il ja j L»i yf jl eiLL-l b C.L 41—jl y jA I £jlj yf> AXjjf JL 'P 6 ji L^J .JjL 

^ILp i> yu ^ ^ i^L>- 8j oli I bi y (_£jb I y s-L l i^lfcjJj tj yf\y i yfy I j-c- 

I y Ljjljio I 4jb*J i.klf\jA- ^jLb Aji j^ej ^yfjLa As^- £ I , xf ^v» lj I j yu ^ \ *\ 


l 5 j-—* 1J '—■T b,*i^ £®J J -5 tC-^l e jl j ^j O —j j ia*>«-« 

t^y*a>w* y ofyi o\S^... t f {£yjy<ff - JJjU ejlj jy I jjj C~«—i^j 

} Ji JJ_yJ 4<iTUi ySj\j Ji»j** _p (jbj 


>- ^JX) lj_jl “U*—*J Ji l 5jb^-j (^b»4j yo~j .C—il 8 Jj i£ k 


jlj I ^tl>- 


u *!■> ^yL* iijyoj j\y*Aj .Jjb iyyy jb^>- ji iSjjylZf j' <SJJ a jfy. 

k.~.,.<a,J» jl { j~j i ^£yif aJjj’b jjy <o <iS'y^- f »Uabjj P>y^ y~~\ LSb ^--<jy ji 

y p t«JU* jjy 4iLil ^yLf <u. Jsii \ \ < V JL- ji l 5l« j~? >L»jjj 
Ailjsl ^yLfl *1, <L-Pb ^ ^ Af JL ji ^ ^jilbL (jb&a jyp- f C~»\ Jb- Ji jA 




j ja 


lSjj 8 ^ j- 1 cri'j-*' Lri'y 1 ylrf *> i 1 ^ t^y^- ur". ^^lt 4 

jj p-*&LL* zjjj L ij^iu+A .J-iL 'j^ oJjj I ^IwOu l ji^l5^ ^ 

a JjjL< APjJ_* ^Ja_w jJ y*J (^Jj «L>■■ (^5' ^ *>^J A.j |^5 jj j L ^- iT 4-s^ ^P J- 1 

^y_P ^ yp t 1 _y<b-2oyi>^‘ tL£jjjLi5 ”"->LaI*I (jUa-*a>*^ t|_£jjjLlS* 

J/L fr _p J— 4 cS^LrfS—i <A>- aJii> I _p O^ .IaI jy { ^a Ixi«J5*b»- j jjkLS” 

.j^iwjaIiLa L jAL-S"(_ g'4 V, ... > Ij-JJ lC-»l JiRiljJ»- JJ J^a^«-i 

.wU^j£^» L-2 I ^mLi UJ 1 l ui> J oLS*" ^ -j J 1 ^ ljp y*?Lp fcOjI L >« >l ^ I jl5* 

V/\ ^y?t^ (_)!;► jj Oji .Sj^JUp yS^iL 4 45*a»ui yyp JjJi>-^ yUyL^ 4 JUL* iJJnj jj 

jjJt’P/Y j W/r <>j i^J y 4 j Y • 6 * j Y • • • (jl^lL- jj j c—l jl^ft jj y 

l jjS'\j iS~ C....1 1 ^y/alijt jl y'Vll IftJjfsL»P -J-i UAl^y- ^Jli _)U5vA J.J 

j ^ jj I ji t Q»i5* 4li ^L;j .C....il oJji I C....J ja -b w e l, I> «^ <_g L^. .f - 1 La j I 

.oiL cU*lj>- (£ y5*< y o^Cj I j j y ^jpf jj oV yAp^-n jljL 


3 fjkc 1 , 51 ^; 4»sc0 ii»(b^>f ty — r 

(_jjL j 4 S^Ap »UiS*y« ^jSjJj j yliL; ^j^-ly j-j 45""^La sjl^L>- (jL^ jj 

4j <L>»pli v5j|jj»-1 4j jLJ *i^\p Ojlj 3j*-J (^IaAjxpL ,jL>«jI *S 

j lsjj- 1 ^ <,$->'j-S"»^iy ^.y 4 *v L^y^y j - 1 

L» 0 sjLil ,^ 5^1 jjs- ya^A 3 ij^*" J Iy 4 *yy j J 

Lj Y » * 4jVL-< jjly^j-a Ja^jia sjlylaJ- kiSC 45*oj-i jjj l^j (^jl^- ^Iac.^. J 

44j|>- Jj OUxjy** J ty*‘ iSyy Iy J <>l.. t > 5 *ii5va5*4j lj ^yyjj ^La4^j JA jl jVj r * • 
j 4j^pL ti***jj 3 o^lyL»- (_gL<ipl jl-uj 4 j 4i-w ^u^y* (ji^ jjji j*-*jj*3 
jL»«j I jl I <0 *#Ua L». ua! y*-^ lj j t jl j-^ *—*j^j - 4 






<Jfj0 lj ixj ,ylLi (jWlU- p£i J f ,-- '. 


£jl jj aS”” jJ j ivhi .C—i <1 j)U iS^si^Ai J ,' -s jl j'*i* *»^*l^r* *i 
C-lb^-; ^X—jLi A?" j) J 4” « t (UwLii* JJ t»Hp J J^iS* > tPASHpL jf jS”Lu-j 
, jjl^ (,/jjl j yifi |*-«i> jl aj^Tjjk lj jljL U aJj; Js« jl jjj ^UaUpU j o*ci 
j-jI I 4 JT tSl^-ii-S^I^ oJ>L^t j «xJj (jl*LS"L I jl^jj’’ - j> lS jlVL 

J Ojljl^ Zjfts* f^l Aj*pIi JJ aT^LUp . Jjb «1 J ** A; jT 

«JUj^T (j|l<u^a«»i c£^4d j?** J >aJjJ j (JjIjpIi ■J-**^; ^*i jIp* 

*J l 5jjJjjj <jij>»T c5'^ Jj' j' f\>. Asj- 1J-1L DjI^iU- jljit A** tf\j> 
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